


Gas turbines: Progress re- 
port on current developments 
presents design features of a 
3500-hp 1500-F experimental 
installction at Annapolis and 
the test program expected to 


yield the most comprehensive 
data yet obtained on high- 
temperature operation. It also 
includes a summary of 
European work on free-piston 
compressor units.and devel- 
opment of new semiclosed 
cycle for marine propulsion. 
For details turn to page 68 


Steam cost is reduced and 
capacity increased by steam- 
generator installdtion in a 
Canadian paper mill. For the 
engineering reasons behind 
selection of boiler, firing 
equipment and fuel, and fora 
description of the plant, see 
article beginning on page 64 


<4 Axial-flow compressor and 
driving gas turbine of 1500-F 
Annapolis experimental unit 
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Jennison Stations Instrumentation 






Shows the PLUS VALUE 
of L&N ENGINEERING 














A Plus Value: j 
L&N equipment for one j 
. 4 
i panel is shown in top j 
i picture; includes Mi- | 
| H cromax Recorders for : 
: COz and Temperature; : 
Micromax Superheat { 
| k Control; Metermax 4 
Combustion Control. 
* 
b 
| 
i ¢ 
| 
‘ 
i : 
: 
é 
Jennison Station of New York State Electric & 
J ELECTRIC 
Gas Corp. burns anthracite coal, on travelling grate aire 
stokers, beneath a pair of 200,000 lb/hr C. E. boilers. 
When the time came to discuss boiler and turbine 
Control Boards for this Station, the Corporation 
decided, on the basis of performance, to simply dupli- 
cate the installation in another of their plants. 
Accordingly, Metermax Combustion Control, Micro- 
max Superheat Control and Micromax CO: Recorders ELECTRIC 
ORIVE 
were specified. Then the entire job of engineering INIT 
the boards, to accommodate L&N and all other in- 
struments, gauges, meters, etc., was turned over to us. : 
4 
> P ° ° P : 
As a result, the Station saved engineering time, } 
and installed boiler boards which experience already 
shows to be ideal “tools” for efficient boiler operation. 
The same service which met the needs of this 
Rane: ; ; A Plus Value: A Plus Value: 
large Station is available for any power plant, either : ee ; 2 
: : Instruments are arranged in sequence for Induced-draft Fans, and Stokers, are 
big or small, Just ask an L&N engineer to see you. eficient use; typical example shows oper- Metermax-Controlled from Electric 4 


ator can move a damper by Metermax Con- . Tes: . eas 
troller’s built-in push button and at same roe — ee ide Cubicle through 
time can read the draft gauge, Micromax electromically-controlled magnetic 
COz2 and Temperature Recorders. couplings. 
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LEEDS & NORTHRUP 
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| hold handling costs:dewn 
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Inset shows action 
of automatic 
dumper; dis- 
charge is positive 
and complete. 


@ In its field, the Peck overlapping, pivoted-bucket carrier offers the lowest cost 
and most dependable type of conveying . .. proved by more than fifty miles of 
installations handling coal, ashes and other materials. Many Peck carrier units 
have been in continuous use twenty years and longer, attesting to the depend- 
ability, long life and economy of this equipment. 

Since the buckets at all times maintain their carrying position by gravity, a 
single carrier can transport coal or ashes horizontally, vertically and again hori- 
zontally, or on any desired path. The material is carried in buckets, supported by 
rollers of large diameter in connection with two strands of specially constructed 
rolling chain; therefore friction and power requirements are reduced to a minimum. 
The material can be discharged at a number of points, merely by pre-setting the 
dumper which is used for engaging the cams on both sides of buckets. Each bucket 
rights itself to normal carrying position, and the dumping will continue auto- 
matically until moved to a new location. Can be used in cramped space. Stand- 
ardization of individual units and assemblies assures interchangeability and makes 
possible combinations practically limitless. For details write for Book No. 1720. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 
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COAL AND ASHES HANDLING EQUIPMENT 
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B&W Radiant Boiler installed in Arkwright Station of Georgia Power 
Company in 1943. Maximum Continuous Steam Capacity—400,000 Ib. 
per hr. at 950 psi and 860F. 











NITIAL RUN _ 


.»e-B&W BOILER TESTS '0.K.” 


t 





RST rest in two straight years—over 80 per cent of the time on pulverized coal! 
More than 18,000 hours before, this B&W 400,000 lb. per hr. Radiant boiler, 


equipped with gas and coal burners. had started its record run in the Arkwright 





station of the Georgia Power Company. 


When cooled down for its first inspection, the unit still held the original water, 
put in weeks before Tarawa and Cassino. Not a single manhole or handhole opening 


had been uncovered, for any reason, in all that time. 


This initial inspection—first in two years revealed: 


Boiler in excellent condition: no signs of distress or trouble of any kind. 
Superheater: Condition excellent .. . 
Economizer: OK... 


Three B&W Pulverizers: In good shape .. . 


posite $2 BE 


Georgia Power Company: More than pleased. 


While not trying to set a record, the southern utility, in its 18,000 hr. boiler run, 





) demonstrates once again the dependability and continuity of operation built 
5 into every B&W boiler. 
: 
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BABCOCK 
& WILCOX 







Bp es Sh 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . .. Economizers . . . Air Heaters . . . Pulverized- - 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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to come pretty close to the 


mechanical drive equipment 


pumps of all kinds and similar service. 


Engineers concerned with operation and main- 
tenance bank heavily upon Elliott turbines’ quality 
performance in all kinds of drive applications, 
tough or simple, They are not disappointed. 
Another factor, quite as certain, is that Elliott 
engineers are determined to hold the superior 
esteem which these turbines have earned, and 


to keep them ahead of the field by continu- 


ally improving them to meet the ever changing 


requirements of industry. 


Have you a mechanical drive appli omy 4 or 
a number of them? Consult Elliott 


Tuga Bulletins on request. 


r ix & 





With DIAMOND AUTOMATI 


.-- none can be overlooked. 

CORRECT CLEANING IS 
ASSURED AND BOTH FEED WATER 
AND LABOR ARE SAVED. 


Just push a button . . . that’s all you do to clean the 
entire boiler, superheater, economizer, and air heater 
(whether soot blower elements are fixed or retracting). 
All blowers then operate in proper sequence and at 
the correct blowing speed. No blower can be over- 
looked or incorrectly operated by a careless operator. 
This automatic operation entirely eliminates the need 
for an attendant. 


The program panel shown above controls both 
retracting and nonretracting blowers arranged in 
three groups; any desired number of groups can 
be had when system is designed. One “start” button 
controls all groups, but any group can be operated 
independently of other groups if desirable by 
simply throwing a switch on the panel. 


Blowing sequence of the units in any group _ SS 
\\ 


can also be easily altered to suit changed conditions. 


Compressed air has a greater density than steam and 
therefore provides better cleaning. The air is dis- 
charged from permanently installed elements (see 
bottom of right-hand page) in a series of short puffs 
with substantial pauses between. Spreading the clean- 
ing cycle over a longer period of time eliminates stack 
discharge nuisance and permits use of a much smaller 
compressor. 


Diamond Automatic Sequential Air Soot Blowing Sys- 
tems have been in very successful central station use 
since 1940. For further information, write for Bulletin 
No. 956 which illustrates and describes an installation 
we ona 900,000 Ib/hr boiler in a modern eastern 


(©) central station. 
Lavy 


DIAMOND POWER 


SPECIALTY 


DIAMOND SPECIALTY 
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| SEQUENTIAL AIR SOOT BLOWING 























Opens Drain and 9 Drains and Operates Blower Operates Long Retracting 
Main Steam Valves Warms Up Piping No. 1 Too Fast Blower No. 2 


Considerable Time 
of an Attendant is 
required to Operate 
Conventional Soot 
Blowers. . . AWD 






































5 Forgets to Operate A Operates Blowers Closes Main ASS. URANCE THE 
BI No. 3 No. 4, 5, ete. Steam Valve 
ower No ¢ WORKWILLALWa ys 
BE CORRECTLY 
DONE! 
NO FEED WATER MAKEUP — Using compressed air 1940 and one 900,000 Ib/hr and one 550,000 Ib/hr 
instead of steam as the cleaning medium, there is no units installed in 1942 has proved the maintenance 


condensate loss due to soot blowing. This is particu- cost is unusually low. 


larly important where makeup water isa problem. — es iminates PIPING INSULATION —When air is used 


SAVES FUEL—Experience gained during several years’ for cleaning, the soot blower piping is not insulated. 
operation on a number of installations indi- 
cates that automatic sequential air puff soot 
blowing uses only to % of the energy from 
the coal pile that is needed for steam blowing. 


REDUCES MAINTENANCE—Experience on two 
900,000 Ib/hr boilers placed in operation in 














At right is the Diamond Air Puff Soot Blower having 
element permanently installed inside the setting; various 
types of retracting soot blowers are also used in the 
Diamond Automatic Sequential Air Soot Blower System. 








CORPORATION - DETROIT 31, MICHIGAN 


LTD., Windsor, Ontario 
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ANOTHER ose oF 


.». da Central Station Unit 


The convection section of this public 
utility steam generator introduces a new 
application of the Foster Wheeler ex- 
tended -surface natural - circulation 
waste heat boiler principle for central 
station units. The design provides con- 
vection steam generating surface in less 
space than the usual bare tube convec- 
tion section. Further, when extensive 
convection surfaces are necessary, this 
arrangement eliminates the usual lower 
drum and sometimes an additional 
upper drum. Baffles and baffle mainte- 
nance are also eliminated. 


The waste heat convection steam 
generating section consists of a number 
of parallel units, each having a small 
number of either bare or extended-sur- 
face elements in series. Each unit is 
supplied at the bottom with water from 
the boiler circulation, and has its own 
long, separate, heated riser to the steam 
drum. The available-circulating head is 


very large and the circulation rate in 
each unit is as high, if not higher, than 
in the tubes of the radiant section. Gases 
entering the bottom of the waste heat 
section have been cooled in the radiant 
section to temperatures well below the 
slagging point so that the surface can be 
kept clean with ordinary soot blowers. 


Wide experience in the design and 
manufacture of thousands of extended- 
surface elements for service under com- 
parable—or more severe —temperature 
conditions in natural-circulation waste 
heat boilers, economizers, and super- 
heaters, has paved the way for this 
new application. 


The unit will be served by two Foster 
Wheeler ball mill pulverizers firing bi- 
tuminous coal. In addition, eight Foster 
Wheeler ball mills serve four boilers 
of other manufacture in the stations 
of this utility. 


Foster Wheeler progressive research and engineering have 
answered many difficult problems of steam generator design — 
bulletins describing units for varied service are available on request. 


FOSTER WHEELER CORPORATION 


* 165 Broadway, New York 6, N.Y. 
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NEW CENTRAL STATION 


Steam Capacity . . . . . ~ 640,000 lb. per hr. 
Design Pressure. . . . . . 1,100 Ib. per sq. in. 
Operating Pressure . . . . « 950 |b. per sq. in. 
Final Steam Temperature . . « « 900 deg. F. 
Feedwater Temperature . . « « 518 deg. F. 
a ae a a a . Bituminous Coal 
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will improve $@ 


intenance costs, © x 
servic 
power 


fety, lower fuel 
and enable you 


There mo 
Controls 
and mot 
to render better 


to make 
al Bailey 


write for Bulletin 


Bailey Controls for 


Bailey Meter Company: 
Road, Cleveland 10, Ohio. 
Bailey Meter Company 


Steam Plants. 
mat Ivanhoe 
n Canade— 
pelos Montreol. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD -« . 


Controle fer Sin Planta 


A-93 


CLEVELAND 10, OHIO 








EXPLOSION HAZARDS REDUCED 
1. Automatic Readjustment of fuel-air ratio insures 
proper mixture for safe efficient combustion. 


2. Limit stops and accurate draft control protects 
against loss of ignition at low ratings. 


3. interlocks may be provided to trip out equip- 
ment upon failure of related units. 


4. Purge interlocks insure safety in lighting-off. 


OPERATORS FREE TO ACT 


In emergencies control automatically carries on 
leaving the operating personnel free to concentrate 
on the cause of the emergency. 


SAFE STEAM TEMPERATURE 


Prime movers, superheaters, valves and piping are 
protected against excessive steam temperatures 
by superheat control. 


NORMAL WATER LEVEL 


Damage to turbines from water carry-over and to 
boiler tubes from low water is avoided by effec- 
tive feed water control. 


BOILER FEED PUMPS 


Automatic by-pass control protects feed pumps 
at low rates of flow. 
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Three-elemeny Feed Wate; 

eam ©™Perature Contro} 

Und Per hour Pulverizeg Coal fireg 
Bailey Boiler Panels to 








LEFT: This Bailey Ontrol Pane; ing 
Plant Provides f, 


© Use of Waste gas as 
boiler fuel When a Qs it js °Vvailable, Interloc 
Gir ratio Controls insure safe ©Peration, 
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DRUMS—Fusion Welded GENERATOR—Complete with 


TUBES—Seamless Steel Soot 


umn, Safety. Feed and 









STEAMIc 


are consistently...§ 





Blower. Water Col- 


FURNACE—Shadow Walls Blow Off valves and Steam 
BAFFLES—Monolithic oo 
SETTING—Fire Brick Lined RING EQUIPMENT —KVS 
Sectionally-Supported Roof Air Swept Tube Mill. Class. 
Y = ifier, Exhauster and Tur- 


AIR HEATER—Tubular bulent Burner 
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GENERATING UNITS 


high in PERFORMANCE EFFICIENCIES 


88% in Operation 
85.3% overall with week-end shutdown 


The unit referred to and illustrated here is a KVS boiler and pulverizing in- 
stallation in a well-known industrial plant. It has been in operation approximately 
eight years. During this period, maintenance has been extremely low, additional 
grinding balls for the pulverizer from time to time being the major expense in 
spare parts. 


OPERATING DATA 


Capacity .... . 50,000 steam per hour 
Operating Pressure ........ 425 psi. 


RE ara ce Bituminous. coal 
Moisture in Steam ......... 014% 


Weekly Operating Efficiency ... . 88% 
Yearly Overall Efficiency .... . 85.3% 


with week-end shutdowns and starting periods 


Guaranteed Efficiency ........ 87% 


Complete details of this installation designed and erected under one responsibility by 
KVS. will be found 6n pages 36-37-38, of the KVS Bulletin #44B, available on request. 
This unit can also be adapted to oil or gas firing. é 











2 PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. 
CANADA + ENGLAND + FRANCE + AUSTRALIA 
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LEVEL INDICATOR 








A stoker designed to— 


of coals—including the poorer grades. 


ate efficiently and dependably. 


burn a wide variety 
oper- 
handle load 


swings quickly and easily. 


The C-E Spreader Stoker is a “natural” for the condi- 
tions that exist these days. As an old-time operator said 
recently, “The best coals — you can’t get ’em, but if you 
could, you can’t afford ’em.” How right he is... and 
apparently no improvement in the situation is in sight. 

What to do about it? Install a stoker that will handle 
satisfactorily the coals that ate economically available 
in your present day markets — and that sounds like a 
specification for the C-E Spreader Stoker. 

C-E Spreaders are delivering that kind of service all 
over the country — all over the world in fact — Canada, 
Alaska, South America, Russia, China — and that really 
means all kinds of coal. 

As for efficiency — the following is a quotation from 


a recent report on an installation comprising three 


large C-E Sectional Header Boilers fired by C-E 
Spreader Stokers. “Over a period of years, the efficiency 
of all three boilers has exceeded the guaranteed effici- 
ency by at least two points and the maintenance costs 
have been extremely low.” 

About load swings — during a recent test on a C-E 
Spreader-equipped C-E Steam Generator designed to 
deliver 115,000 lb of steam per hr at 230 psi, the rate 
of steam output was jumped from 60,000 to 128,000 
lb per hr in 45 seconds. Steam pressure dropped only 
5 Ib and had returned to normal within 10 minutes. 

So if freedom of choice in the coal market, operating 
efficiency, low maintenance and ability to handle load 
swings easily are important factors in your plant — the 


C-E Spreader is your stoker. A-955 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


20 
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THE C-E SPREADER STOKER PAYS 
FOR ITSELF OVER AND OVER 


In an average installation the cost of coal used 





in a year exceeds many times the initial cost of 
a C-E Spreader Stoker. Moreover, the first cost 
of the stoker is soon absorbed by its saving in 
coal cost — an economy cycle that is repeated 
throughout its many useful years. 





Approximate application range of C-E Spreader 
Stoker — 150 boiler hp to largest units suitable 
for stoker firing. Simple, rugged construction. 
Hopper, feeding and distributing mechanism, 
variable-speed drive and motor are contained in | ssi | ' 
a compact unit. Rotating spreader blades feed pn @ 
coal into furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned in 
suspension and the rest of the coal is burned on 
a grate — stationary or dumping type. Grate sur- 
face is zoned for regulating ait ad- ‘ 
mission and to facilitate cleaning. . ie 
Adapted to limited space. Easy Pe os 
operation. Low maintenance. 


























200 MAODIS ON AVENUE, NEW YOR K 16, ws Vs 
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Dependable: 
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TUNE IN THE 
TEXACO STAR THEATRE 
EVERY SUNDAY NIGHT 

STARRING JAMES MELTON 
WITH HIS GUEST, ED WYNN 
-CBS 


TEXACO 
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HETHER your Diesel is brand-new or an “old timer,” it will operate 

more efficiently—use less fuel—when lubricated with Texaco Ursa Oils. 
These world-famous oils keep engines clean, rings free, valves active—reduce 
wear of bearings, rings, liners and pistons. Their use assures greater power, 
fewer overhauls and repairs. 

Texaco Ursa Oils have kept pace with improvement in Diesel engine design 
over the past 30 years. They come in every grade necessary to assure effective 
lubrication of every size and type of Diesel. Because of the many benefits they 
deliver, Ursa Oils are approved by all leading Diesel engine manufacturers, 


and used by thousands of operators everywhere. In fact... 


More stationary Diesel h.p. in the U. S. is lubri- 


cated with Texaco than with any other brand. 





For Texaco Products and Lubrication Engineering Service, call the nearest 
of the more than 2300 Texaco distributing plants in the 48 States, or write 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


|URSA OILS 


FOR ALL DIESEL ENGINES 
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_ FOR YOUR DIRECT-TO-BOILER GAGES 
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Lira high pressure boiler arrangement dictates 
the use of water gages connected direct to the 
drum, you’re wise to plan for the greatest safety with 
gage equipment correctly engineered for the purpose. 
A Reliance completely welded assembly, with valves 
firmly spaced by a welded bar connecting lower and 
upper crosses, makes a substantial unit for moderate 
pressures. Assembly illustrated (right) is for pres- 
sures up to 600 lbs. Reliance Water Gages are avail- 
able also for pressures to 2000 
Ibs., in extra-heavy design, with 
welding necks and flange connec- 
tions welded to insert nipples. 
These super duty units are indi- 
vidually engineered to meet your 
specific requirements. 





3 
‘ 
4 
7 


When new techniques are add- 
ed to boiler gage practice ... 
Reliance is foremost in meeting th 
them with technically correct ap- Note heavy steel tie bar join- hh 


plications. Write for information. ing mounting crosses, permit- 
ting three alternate positions. Cc: 


— er) BOILER SAFETY DEVICES since 1884 
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THE RELIANCE GAUGE COLUMN CO. 
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Save 22 to 38% Weight — 


WITH ALLIS-CHALMERS NEW DRY-TYPE TRANSFORMERS! 











a 
There's only 62 to 78 lbs 
inthenewAllis-Chalmers’ 

class “B” insulated 
dry-type transformer! 


a 


—— —= — 





THIS REDUCED WEIGHT HELPS YOU TWO WAYS: | ........ nen nena nanan 


. CLASS “B’’ INSULATION MEANS 
yaF~ It means wider range of installation . . . you can put OTHER ADVANTAGES, TOO... 
these handy units almost anywhere you need secondary 


Saves Space — reduces overall dimen- 
power — even on or next to machines! tons Rar vena mel taal 


class “A” insulated types. 


Safer Installation — no combustible 
materials, no insulating liquids . . . 
, thus, no fireproof vaults needed! 


Longer-Life — resists higher tempera- 


QF Ic cuts down installation cost . . . you use less 
mounting materials—save runs of heavy secondary copper 
by placing these lighter units closer to load centers. 


sana eaeceee @ & 


i eascecuseceaseseaneesed 


« : ts , ture and protects against moisture. 

; For complete details, get in touch with your - Savings — 14 sizes ranging from 1, 

3 nearest Allis-Chalmers dealer or sales office, or e 0 300 kva, cost no more than class 
eg , A” insulated units. A 2015 
send for new descriptive bulletin B6382. Snismacebad eauadataabeis neonate 


HEAR THE BOSTON “POPS”: Every Saturday Evening, American Broadcasting Co. 


DRY-TYPE 


TRANSFORMERS 
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Here’s Why 


a tremendous time-la 
due to the combinin 


ter 
g—far grea 
Fusetrons have g of a fuse and 
than ordinary fuses 
a thermal cutout. 
Here’s how time 


of ordinary fuses. 


i t 
lag of Fusetrons compares with tha 








Chart shows 30 
amp. 250 volt fuses. 
Other sizes and 600 
volt ratings show sim- 


jlar results. 


200% 


600% Load 


Load 


its t 
trons permits 
ime-lag of Fuse s PX 
bara : ads and keep circuits In operation 
: using useless shutdowns. 


her forms of protective 


harmless over 
d of opening and ca 
s or ot 
his job. 


instea 
Ordinary fuse 
devices cannot do t 


Entirely wipe out needless blows caused by motor starting 
currents or other harmless overloads. 
(See above) 


Give Thermal Protection to Panelboards and Switches 

The thermal cutout in the Fusetron will open whenever its 
temperature reaches 280° F. Thus if r contact heat develops 
from any cause the Fusetron cuts off the current before damaging 
temperatures can be reached. 

Ordinary fuses can’t so protect because the temperature of the 
link must reach 786° F. before it will melt out. 

With Fusetrons you are warned that a minor maintenance job 


is needed instead of having panel or switch damaged or destroyed 
by poor contact. 


Prevent Needless Blows Caused by Heating in Panels and 
Switches 


Ordinary fuses have 55 to 140% greater electrical resistance at 
full load than Fusetrons, hence Fusetrons produce less heat and 
thus eliminate useless shutdown troubles caused by fuses running 
too hot in panelboards and switches. 


Permit Use of Larger Motor or Adding More Motors on 
Circuit WITHOUT Installing-Larger Switch or Panel 


‘The operating load on Fusetrons can be close to their ampere 
rating because Fusetrons hold starting currents. But ordinary fuses 
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AC motors re- | 
quire a current of 
3 to 9 times their 
rating for starting. 
This high starting 
current often | 





causes ordinary 
fuses to open. 
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tive devices to 
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Id Such Harmless Overloads 


Fusetrons Will Ho aitens 


and Keep the Circuit in Oper 


e @ INSTALL FUSETRONS THROUGHOUT THE PLANT TO GET 


must be installed oversize because they lack sufficient time-lag to 
hold starting currents. 


By replacing oversize fuses with Fusetrons, you can load panels 
or switches to near capacity. A large motor or additional motors can 
be installed without the trouble or expense of changing the panel or 
switch. 


On New Installations PROPER Size Switches and Panels 
Can Be Used Instead of OVERSIZE 


With ordinary fuses, switches and panels must be oversize be- 
cause fuses larger than the operating load must be used to hold 
starting currents. 


But Fusetrons hold starting currents, therefore, PROPER size 


switches and panels to fit the load can be installed, saving money 
and space. 


Protect motors against burnout 


On normal installations, Fusetrons used in a size near ampere 
rating of motor will protect it against burnout from lack of oil, 
worn bearings, tight belt or anything that causes a dangerous 
electrical overload—yet their tremendous time-lag keeps them from 
blowing on motor-starting current. 
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* ove DOUBLE burnout protection to large motors 


Larger motors already equipped with overload protection some- 
times burn out due to thermals or relays failing to operate. Replace 
fuses used for short-circuit protection with Fusetrons of size near 
motor rating and they will protect motor against burnout from any 
electrical overload, entirely independent of other overload device. 


Provide simplest way to stop burnouts from single phasing 


When single phasing occurs, increased current flowing through 
remaining phase will open Fusetrons (if size used is near the rating 
of the motor) and shut down motor. Never before has such depend- 
able single phasing protection been available. 


> queens burnout protection of SMALL motors simple and in- 
expensive 


Small motors have generally been operated without burnout 
Protection because the cost of protecting them has been too great 
compared to cost of replacing motor. Now for the little cost of 
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MANY KINDS OF PROTECTION HERETOFORE NOT AVAILABLE 


installing a Fusetron of proper size, any motor can be given safe, 
dependable burnout protection. 


Px Protect Coils, Transformers and Solenoids against burnout 


Install a proper size Fusetron. It won’t open on harmless over- 
loads or normal current surges, yet should a dangerous overload 
occur for any reason it will cut off the current to prevent a burnout. 


Get All the Facts 


GET BETTER PROTECTION—SEND THE COUPON NOW 


Even one lost motor or one needless shutdown or one destroyed 
nel may cost you more than replacing every fuse with a Fusetron. 
on’t risk such losses, change over the whole plant to Fusetrons. 
oe | 
oon" 
oo” - | 


oe 
oT fersom a 
“ ose" Universit? ~ eas 0. 4 
MFG. CO.” McGra¥ a ss fusetrons: 
ussMA < oO. (Division cts about BU . 
¢. Lovis | omplete 





een “i 
Compa? ae at ; 
Ee 
city 











Sia ial 





INSTRUMENTS ARE 


Bloodhounds 


FOR TRACKING DOWN POWER LOSSES 
THAT HAMPER PRODUCTION 


* 





To meet your increased steam demand, you are All the effort and engineering skill you are expend- i 
stretching the capacity of your boilers through ing to stretch your boiler capacity to meet present 
shrewd operation—you are generating 11 lbs. of emergency conditions can be nullified by wasteful 
steam for every pound of coal you burn. Great! use of the steam produced. 

But how much are you gaining if the rest of your Instruments are the bloodhounds that track down 
plant wastes the steam? these steam losses. Anything that reduces the power 
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consumption of pumps, compressors, dryers or other 
steam consuming units increases the effective capacity 
of your power plant. 


The only accurate and reliable check on the use 
and abuse of steam, water, compressed air and 
other power plant services is to install flow meters 
(and, when needed, pressure and temperature 
recorders) on the supply lines to the various power 
consuming units. Only through an instrument 
installation of this type can operator and depart- 
ment head alike be provided with the data that 
will enable them to immediately locate and correct 
faulty or wasteful operating conditions. 


MEASURING VERSUS GUESSING 


The accompanying diagram shows a typical dis- 
tribution meter system that provides a continuous 
picture of the consumption of power plant services 


by departments and processes, individually and 
collectively. 


Total amount of steam consumed by prime 
movers and auxiliaries is measured, as well as the 


amounts supplied by extraction and exhaust to the 
various pressure systems serving process and heat- 
ing loads. Actual consumption of steam, water, 
compressed air and refrigerant by individual depart- 
ments, and even individual processes, is accurately 


and continuously metered instead of being merely 
estimated. 


SPOTTING THE LOSSES 


Methods of reducing this consumption can be 
quickly spotted by studying the peculiarities of 
operation revealed by the graphic records. These, in 
conjunction with process production figures, will 
indicate when and why a department or process 
uses more of a power plant service than necessary. 


Republic engineers will gladly consult with your 
own engineers on any distribution metering prob- 
lems you may have. They will show you how 
Republic meters can help you eliminate power 
service losses in your production departments. Ask 
today to have a Republic engineer call at your 
plant. Your request will involve no obligation on 
your part. 








Republic Flow Meters Co. 


o Chicago 47, Illinois 
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2222 Diversey Parkway 
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CONSTRUCTION DETAILS 


that cut pump maintenance costs 


1. Bronze Wearing Rings 2. Generous Packing 
They protect the casing and Means less leakage, less serv- 
cover from wear — are re- icing “Electrifugal” pumps 
newable. A long-life feature. have five or more packings. 








3. Seal Cage and Valve 4. Quick, Easy Servicing 5. Lo-Maintenance Design 

. All parts readily accessible. Pump and motor in one frame 
Maintenance time cut to a min- eliminates alignment troubles, 
imum. means fewer parts. 


reduce cost, They give you a pump that’s quick- 
TH q M ALL ly installed — operates in any position — has 
ses almost endless applications. Made in stock sizes 


from 34 to 25 hp. 


Gives positive control of water 
seal pressure. Made of bronze. 





These fine-construction features are guide-posts 





to longer service — lower —s costs. Look PART OF THE COMPLETE LINE 
for them in the pump you buy. Other Allis-Chalmers centrifugal pumps and 

You get them all — and more — in an Allis- | motors in capacities to 170,000 gpm! Single 
Chalmers ‘‘Electrifugal’” pump. By mounting __ suction, double suction and multi-stage. Call your 
pump and motor on the same shaft and in the — Allis-Chalmers office or dealer — or write 
same frame, Allis-Chalmers engineers not only for bulletin No. B6018. ALLIs-CHALMERS, i 
save space, but they simplify construction and MILWAUKEE 1, WISCONSIN. A 2038 





HEAR THE BOSTON “POPS”: Every Saturday Evening, American Broadcasting Co. 


ALLIS © CHALMERS a He 
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Feed this stoker the lowest available 
grade of coal! Watch it operate per 
fectly —without clogging—on any grade ' 
—wet, dry, or partially frozen, This 


“non-clog” feature is exclusive with Per- 
fect Spread. 


STOKER 


discharge—up to 400,000 Ibs. of steam per hour. 


Pe) 


és 
, new has been added!” Today’s Perfect Spread Stoker, using the same successful 


principle of operation which distinguished its 17 years of operation, has been re-designed, 
streamlined, improved. 


It combines features not obtainable in any other stoker. It 


handles all types of coal— 
efficiently, economically. : 


The pleasing, easy-to-clean exterior is indicative of its dependable, quiet operation which 
brings you both fuel and maintenance savings. 


Before you buy any fuel firing equipment, investigate the Perfect Spread Stoker. Write 
today for descriptive booklet giving all the facts! 


Other Z Products: Z Taylor Stokers, Lo-Hed Hoists, Marine Deck Auxiliaries, Hele-Shaw Fivid Power 





AMERICAN ENGINEERING COMPANY — 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PENNSYLVANIA 
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_A typical G-E dry- 
type substation, made 
up entirely of stand- 
ard elements and 
equipped with metal- 
enclosed, drawout air 
circuit breakers. Units 
like this can be add- 
ed one-by-one until 
your entire plant is 
converted to a co- 
PelteHatel iste M lelele Metctalicii 
system. 

















A “bright spot’’ anywhere in the plant, this G-E dry-type 
oad-center unit substation (150 kva) is completely self- 
contained, incorporating high-voltage potheads, disconnect- 
ing switch, fuses and low-voltage thermal breakers. 
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G-E dry-type unit substations are styled to meet 1946 
requirements for neatness and clean-cut appearance in your 
plant equipment-layout. Their design simplicity lends itself 
to ease of location and facility of installation. Their light 
weight reduces structural problems. 


Users who prefer dry-type equipment will find these unit 
substations at the top of their class in their ability to handle 
overloads. For, the transformer sections of G-E dry-type 
unit substations are designed to meet AIKE Standards No. 1 
for Class B insulation, with 130 C maximum hot spot temper- 
ature in a maximum ambient of 40 C. They also meet ASA 
Standards C-57.1, which limit the observable temperature 
rise to 80 C. 

These unit substations have factory-matched switchgear 
—that is, the interrupting capacity of the switchgear sec- 
tion is matched, electrically, mechanically, and thermally, 
with transformer characteristics, 

G-E dry-type unit substations are repetitively manufac- 
tured, This is a feature adding to their flexibility, for as 
load requirements change, expansion is met by the addition 
of similarly matched units, block by block. Thus, a planned 
efficient load-center power distribution system is always in 
operation in your plant. G-E dry-type unit substations are 
available in ratings up to 2000 kva, 15,000 volts. 

Ask for bulletins GEA-3592A and GEA-3714B. Call your 
nearest G-E representative or write to Apparatus Dept.. 
General Electric Company, Schenectady 5, N. Y. 


UNIT SUBSTATIONS 


=e 23 


= at - 


G-E dry-type unit substations have been supplied in quantity 

since early in the war-construction period, and sizes and 

types to meet individual load conditions can now be ordered 
right out of the catalog.” 


GENERAL (3 ELECTRIC 


321-44-5900 
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We Muslete aim lelelemaculicime lie 
tribution system, power is 
distributed from metal-clad 
switchgear (A) at relatively 
high voltage (2.4 to 13.2 
kv) to load-center unit sub- 
stations (B) located near the 
centers of electrical load 
areas. There it is stepped 
down to utilization voltage 
(below 600 volts) and dis- 
tributed to the load through 
short secondary feeders. 


The terminal compartment 
casing extends down the en- 
tire side of the substation, 
eral iiielilale Me lelMULice ala 
connections. The unit can be 
moved into place after con- 
duit and cable have been 
made up. On vital conver- 
sion jobs, this convenience 





feature will save many pre- 
cious hours. 
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FENCED IN? 








Being “fenced in” doesn’t necessarily mean oper- 
ating from behind a steel wire enclosure. To a 
material handling engineer a restricted choice of 
equipment can be an equally effective hindrance. 

Nosuch limitation “fences in’’ an S-A engineer 
as he designs the bulk material handling system 
for a plant. He has an unrestricted choice from 
a complete line of conveyors and accessories, de- 
signed and built by the company that for 45 years 
has led the field with new units and new methods. 


STEPHEN ® : 


5 
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RIDGEWAY 


AVENUE, 


AURORA, ILLINOIS 


And an S-A engineer has that priceless 
quality of broad experience — enriched by 
close association with a group of progressive 
conveyor engineers. No wonder the system he 
specifies can be depended upon to convey the 
right volume to the right place, at the lowest 
cost per ton...over the long term. 

If you want the man who is never “fenced 
in” to help you solve your bulk material han- 
dling problems, talk to an S-A engineer. 


LOS ANGELES, CALIF. @ BELLEVILLE, 


POWER ® May 





ONT 





1946 





ATER is just as much a 

trouble-maker for lubricating 
oil as dirt is. Frequently, as in the 
case of turbine oil, it is the chief 
offender—for condensate in turbine 
oil leads directly to the formation of 
sludge. And of course there is 
always the possibility that a sudden 
water leak might occur, and cause seri- 
ous trouble through emulsification. 


De Laval Oil Purifiers remove and 
continuously discharge any moisture 


a scant cupful per reservoir or that 
released by a more serious break. Oil 
purified by centrifugal force in the 
bowl of a De Laval machine is clean 
in the only sense that makes sense— 
it is free from liquid as well as solid 
impurities. 





De Laval Oil Purifiers do not re- 
move oil-soluble additives. Because 
action is wholly mechanical, there is 
no danger of such additives being lost 
in the purification process. This is 
an important advantage today. 


De Laval Oil Purifiers keep oil so 
clean that its purity can best be com- 
pared with that of new oil. 


@ Why not write for details? 





THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


that may get in the oil, whether it is 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 
THE DE LAVAL COMPANY, Limited 
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“With the splendid service 





we get from Hagan, we can’t afford 


to install any other control” 


The order for Hagan Automatic Com- 
bustion Control on the new boiler 
in this Midwestern power plant came 
formal issuance of 
specifications and without competi- 


to us without 
tive bidding. 

“We're giving you this order,” the 
plant engineers told us, “because of 
the splendid service you have given 
us on the Hagan Control you installed 
for us several years ago.” 

That pleased us—-but it surprised us 
also, for our records showed nothing 
particularly unusual from our stand- 
point. Our district representative had 
visited the plant, not especially fre- 
quently, but when he knew that a 
checkup might be useful. On a few 
occasions he had called in a service 
engineer. 

Between them, however, they had 
given whatever attention was necess- 
ary to make sure that the control con- 
tinued tofunction at top efficiency. The 
engineers appreciated that fact. “When 
a company shows such a real interest 
in our plant,” they said, “we can’t 
afford to go along with anyone else 
on our control business.” 


HAGAN CORPORATION 


Uilomilic COMBUSTION CONTROL 


Sek U he leader 


PITTSBURGH 30, PA. 


Well, we are interested the kind 
of interest that doesn’t stop when the 
sale is made, but continues as long as 
the plant is in operation. That interest 
pays dividends to the user of Hagan 
Control, for the service men who rep- 
resent us are experienced engineers. 
They know combustion control sys- 
tems—and they also know boiler plant 
operation. It is their job to help you 
get the highest efficiency of which 
your plant is capable. 

When you are considering the in- 
stallation of a combustion control sys- 
tem, send for the Hagan engineer. 
His experience is at your service. 





All Hagan Control Systems are 
designed on the principle that 
control and metering are separate 
Only when these func- 
kept independent of 
each other can control equipment 
have the dependability, rugged- 
sensitivity and speed of 
response that are essential for the 
proper operation of 
combustion control systems. 


functions. 
tions are 


ness, 


automatic 
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SEND FOR CHART 
showing in dollars-and-cents figures what leaky valves 
waste in steam, water, and air. Ask your Lunken- 






heimer Distributor for free copy, suitable for display- "s » 2028 
ing in your plant. Double Disc 






Gate 









Fig. 1640 
““King-clip” 
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Fig. 1430 
Iron Body . 
Gate Fig. 1938 
Cast Steel 


Gate 
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LUNKENHEIMER VALVES 
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4 Valve TA 


LEAKY Valve... 


-MINIMIZE WASTE— 
\ CUT COSTS—with 


LUNKENHEIMER VALVES 


Don’t neglect valve leaks! Even small losses of steam, water, or air can 























become very costly over a period of time—so costly that every plant 


management should carefully check all valves at regular intervals. 


When quality-built Lunkenheimer Valves are installed, the chance of 
leakage is reduced to minimum. And even if, after extended service, 
Lunkenheimer parts should become worn, new parts can be quickly ob- 
tained from your Lunkenheimer Distributor . . . precision-made parts that 


require no special fitting on the job. 


The Lunkenheimer ideal, today as for more than three quarters of a 
century past, is to produce valves that last longer, require fewer complete 


valve replacements, cost less per year of service... 


; THE LUNKENHEIMER CO., Cincinnati 14, Ohio, U. S. A. New York 13, 
Chicago 6, Boston 10, Philadelphia 7. Export Department: 319-322 
: Hudson St., New York 13, N. Y. 


Your LUNKENHEIMER DISTRIBUTOR 
Has A Complete Stock of Parts 


You can always rely on your nearest Lunkenheimer 
Distributor for better valve service. He carries a com- 


“UN KENHEIMER: 
NATION-WIDE 


SISTRIRUTOR ; 
plete stock of precision-made Lunkenheimer parts, and SERV ice oe 

is equipped to give you real help in solving problems , 

of valve maintenance or operations. Call on him! 
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BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 
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EFFICIENT COMBUSTION 


Thousands of cost records demon- 
strate Iron Fireman coal saving. More 
efficient utilization of fuel is due to 
Iron Fireman’s three fundamentals: 
(1) Positive control of fuel feed and 
distribution. (2) Positive control of air 
distribution and diffusion. (3) Positive 
control of fuel-air ratio. 





HAS OWN CONVEYING SYSTEM 
The Iron Fireman Pneumatic Spreader 
stoker does not require costly coal 
handling equipment. Its conveying 
system carries fuel from main bunker 
to boiler (upper right). Coal can be 
transferred by this means from base- 
ment bunkers to boilers on the first 
or even the second floor above. 


QUICK PICK-UP 


The Iron Fireman Pneumatic Spreader 
stoker is extremely sensitive to load 
demands. Its unusual flexibility makes 
this stoker an outstanding performer 
where power, heating, or processing 
loads are subject to wide fluctuation. 
Close automatic adjustment to the 
load is an important fuel-saving factor. 


ECONOMICALLY INSTALLED 


The Iron Fireman Pneumatic Spreader 
stoker requires a minimum of boiler- 
room alteration. Both the undergrate 
air and the coal feed nozzles can be 
introduced at front, rear, or sides of 
boiler—permitting easy adaptation to 
almost any boiler-room layout. Instal- 
lation supervised by Iron Fireman. 
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IRON FIREMAN PNEUMATIC S 





BURNS LOW-COST COAL 


The Iron Fireman Pneumatic Spreader 
stoker not only saves tonnage by 
Iron Fireman’s more efficient com- 
bustion, but cuts the cost per ton 
by using low grade coals. Burns 
efficiently the small sizes and low 
ash fusion coals as well as sub- 
bituminous and lignite. 


LOW MAINTENANCE COSTS 


No moving parts are subject to fur- 
nace heat; all mechanism is readily 
accessible for inspection and mainte- 
nance. Patented long-life grates are 
protected by constant air currents 
diffused through a coating of ash 
which is permanently maintained even 
on dump grates. 


How the Iron Fireman Pneumatic 
Spreader Stoker Operates ... 


The Iron Fireman Pneumatic Spreader 
Stoker meters steam size coal from hopper 
or main coal bunker to transfer housing, 
where coal is picked up by a pneumatic 
conveyor and delivered to the furnace. The 
conveyor nozzle accurately spreads the 
larger particles of coal over the entire 
grate in a shallow, uniform fuel bed. The 
preheated fines burn in suspension, reduc- 
ing the cinder carry-over and greatly im- 
proving the combustion efficiency and 
responsiveness, as compared with other 
stokers which do not preheat fuel. 
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SPREADER STOKER 





FEEDS FROM MAIN COAL BUNKERS 


Pneumatic conveyors carry coal a distance of 30’ 
in the W. L. Douglas plant. Coal pick-up section 
(below floor level at rear) takes coal from bunkers 
and transfers it to pneumatic conveyor pipes. 


STEAM POWERED GENERATING PLANT 
Steam is used for power, processing, and heating 
in the W. L. Douglas plant. Shown above is 


the power plant with both turbine and engine- 
driven generators. 


| Iron Fireman Pneumatic Spreader Stoker in the plant 
\ of W. L. Douglas Shoe Company, Brockton, Mass. 


This clean, uncluttered boiler front in the W. L. Douglas Shoe Company 
plant is a typical Iron Fireman installation. The two pipes which are 
inserted through the boiler front near the fire doors are the fuel-conveyors 
which, through adjustable nozzles, spray the coal over the grate area. 
Hot gases which are used for preheating and conveying the coal are 
withdrawn from the combustion chamber through the insulated pipes 
visible at the top of the picture. This installation has increased plant 


310 : Manufacturing Company, 3045 West 106thStreet, 
efficiency, and reduced firing costs, according to Mr. C. S. Winchester, Cleveland 11, Ohio. Other plants in Portland, 
Chief Engineer. 


i Oregon; Toronto, Canada. 
5 


WHAT ABOUT YOUR BOILER ROOM? 


A survey in your plant, made without cost or 
obligation to you, will show you what Iron 
Fireman stokers will accomplish in your boiler 
room. Iron Fireman’s nation-wide engineering, 
sales and service organization has had experience 
with every size and type of firing job. For such 
a survey and literature address: Iron Fireman 
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IMAGINE yourself living four thous- 
and years ago, pumping water with this 
new Persian invention. What a wonderful 
improvement it was over lifting water a 
jugfull at a time from the stream-bed...to 
irrigate crops or to carry home. 

But the world left Persia and this mar- 
velous labor-saving water elevator far 
behind. Why? 

Because the western world discovered 
plentiful supplies or iron ore, learned how 
to make steel, how to fabricate it into pipe, 
sheets, plates, rods, wire, etc., and how to 
manufacture an endless variety of pro- 
ducts that would amaze and confound those 
ancient Persian inventors. Pumps, valves, 
tanks, piping and other parts of modern 
water supply systems are possible for 





everybody only because steel manufac- 
turers, such as Youngstown, have develop- 
ed ways to produce steel and steel products 
in tremendous quantities, at a cost within 
reach of everyone. 

So when you buy or use a piece of 
steel pipe, inexpensive and common- 
place though it is, you may well 
realize that without our abundance of ex- 
cellent steel we in America 
today might be using the a 
ancient Persian water ele- 
vator-and still calling it 
modern. 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
p40) 8), [ei-yte)','s. Bae): 060) 
O70. 8-10). ALLOY. “AND "YOLOY 


Pipe and Tubular Pr 
Cor > | i? 


STEELS 


ucts - Sheets - Plates 
late-Electr 
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Some said “Impossible!” But the Navy insisted, “We 
want a motor that likes water so well it'll run in 25 
feet of it for 90 days. What's more—it’s got to be 
lighter, more compact than standard motors.” 


No diving suits allowed! Biggest problem was water- 
proof, pressure-proof casings. Cast-iron wouldn't do 
— too porous. So we turned to fabricated steel — 
tough, durable — and lightweight too! 


Then we found that fabricated parts could be successfully 
welded together to assure water-tightness. For proper 
magnetic characteristics, we decided to use field yokes 
of one-inch rolled steel. 





Things look better! We reinforced end-housings, double- 
checked insulation, made sure exposed parts were 
leak-proof. Nothing left to do but put our baby in 
the test-tank, check it regularly, and hold our breath. 


90 days later—we took a good look. Motor still running 
and not a drop of water inside! That called for a 
short cheer and wide smiles all around. Mass produc- 
tion of these motors followed. 





There’s a Moral: Every time Allis-Chalmers 
engineering solves special motor problems, 
we discover new ways to build better stand- 
ard motors for you. ALLIS-CHALMERS, 
MILWAUKEE 1, WIs. 
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Light Griager 


r Is late afternoon. In the power station, by the 
river, a generator hums, driven by an ALCO 
diesel engine. Similar units stand by, waiting. 


Overhead a cloud appears, widens, darkens, 
blots out the sun. Through the sudden gloom 
lights appear in factories, offices, stores, homes. 
The power station load shoots upward. 


Smoothly, the rising load is picked up as the 
idle ALCO diesel engines are started. There is no 


overload, no drop in pressure, no failure of service. 
Ample power is immediately available. 


Rugged, compact, high-speed ALCO diesel en- 
gines are built for heavy duty; they provide maxi- 
mum power per pound of engine weight, and per 
square foot of space occupied. 


These are important advantages for practically 
any power unit application for either stationary 
or marine service. 























AS PLANNED ON 
YOUR DESK... 
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Wa PLAN EFFORTLESSLY. #4 PLAN QUICKLY. EF PLAN AC- 
CURATELY. = IT’S JUST THAT WAY WHEN YOU USE ALLIS- 
CHALMERS’ “UNIT SUB BUILDER’? SET TO HELP SOLVE YOUR 
POWER DISTRIBUTION PROBLEMS. ACCURATE SCALE MODELS 
OF A-C SUBSTATION APPARATUS SHOW WHAT’S AVAILABLE, 
HOW PARTS FIT TOGETHER, HOW YOUR UNIT SUB WILL LOOK. 





T'S SIMPLE, it’s practical, it’s fast . . . visual planning arrangements, make comparisons, build solutions . . . right 
of your power distribution needs with the help of Allis- on the top of your desk. 
Chalmers’ “Unit Sub Builder’’ Set. Even more important: A-C’s accurate models protect you 
No longer is it necessary to bog down in complicated cat- against costly power distribution mistakes. You see what 
alogues and tables, With accurate scale models of Allis- you're getting in terms of dimensions, characteristics, ap- 
Chalmers Prefabricated Load Center Unit Substation ap- pearance. You make sure that the substation you select is 
paratus, you see what’s available, experiment with various the right one for doing the job in your plant. 
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i and Buy Right! 


You'll get an even clearer picture if models are built up 
on a floor plan of your plant drawn to the same scale... 
Y, inch to 1 foot. 

All the elements making up Allis-Chalmers unit sub- 
station equipment are contained — in miniature — in the 
model kit. In addition, there’s a handy “Unit Sub Slide 
Rule” to simplify breaker calculation, and a valuable ‘Unit 
Sub Check List’ to give you the added planning safety of 
a double check. 

In the comparatively short period Allis-Chalmers’ “Unit 
Sub Builder’ Set has been available for assisting power 
distribution planners, engineers of many leading U. S. 
firms have taken advantage of its time-saving, trouble-saving 
benefits. They like the idea of working out solutions... 
quickly, easily, accurately. 

This complete ad proven service is yours, with no obli- 
gation. To see for yourself how the models, check list, and 
slide rule can help you in the planning of your power distri- 
bution system, call your nearby Allis-Chalmers district office. 

An A-C field engineer will bring the models, together 
with the slide rule and check list to your office for a showing. 
ALLIS-CHALMERS MFG. Co:, MILWAUKEE 1, WISCONSIN. 

A 1949 
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HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 
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HOFFMAN 


| Through nearly a quarter of a century of specialized experi- 
ence, Hoffman engineers have built into Hoffman Firite coal 
feeding units and Hoffman patented grate structures the 


refinements which have established new standards of low 
maintenance, high availability and high efficiency in the 
stoker industry. 


Easily replaceable, high carbon steel 

wearing plates protect main stoker 
frames from abrasion and maintain orig- 
inal clearances. 


































































A water cooled face plate * 
imposed between the coal 

feeding unit and the cast iron 
front, an air cooled throat piece 
and a water cooled bearing on 
both ends of the impeller shaft. 


HOFFMAN COMBUSTION 


WORKS AT: FAIRMONT, WEST VIRGINIA 


DETROIT, MICHIGAN 
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By protecting moving parts from coal abrasion and protect- 
ing coal feeding units from radiant furnace temperatures; 
by structural features inherent to grate designs furnishing 
ample protection from fuel bed temperatures and with bear- 
ings, gears and pinions dust sealed throughout, low main- 
tenance is assured. 








Interchangeable Hyatt bearings te 
with dust sealed inner and outer 
races on both the impeller and the eccen- 





tric shafts. Dust sealed gears on both 7] Wp C) 
shafts. US 




































Uniform arrangement of 
tuyere openings on surface 
of grate bars and bearing bars, 
; together with large extended sur- 
| face by tubes and stiffening webs 

serve to maintain low tempera- 
tures throughout the grate struc- 
ture and assure long life for the 
entire assembly. 
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ENGINEERING COMPANY 


Oo FFICE Ss - Marquette Building, Detroit, Mich. Bell Building, Chicago, Illinois 
* 154 Nassau Street, New York City Twenty-Two Marietta Blidg., Atlanta, Ga. 


Agents in industrial centers 
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OLT-AMMETER 
You get double value from this handy, port- 
able, a-c instrument. It will measure up to 600 
volts and up to 600 amps. Just hook it around 
the conductor, push to close the gap, and read 
the current. Leads are provided for voltage 
measurements. Booklet GEA-2950 gives com- 
plete details, prices, and many helpful sug- 
gestions for operating this versatile instrument. 
Ask your G-E representative or write General 
Electric Company, Schenectady 5, New York. 
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MEASURES BOTH 
VOLTS AND 
AMPERES 


(ACCURACY 3°,) 





HEADQUARTERS FOR MEASUREMENT 


GENERAL @ ELECTRIC 


602-94-6200 
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Two services 
that help vou 
(0 lower 
lubrication and 
maintenance 
(Osts 


TWO HELPFUL services described at the right are 
offered by Standard Oil to manufacturers in the 
Middle West. They are designed to take guess work 
out of plant lubrication. First, by providing experi- 
enced Lubrication Engineers to help you choose the 
right lubricant for every application. Second, by in- 
suring that the right lubricant is applied in the right 
places by means of a coded lubrication system. You 
can get both of these services by writing Standard 
Oil Company (Indiana), 910 South Michigan Ave- 
nue, Chicago 80, Illinois, and asking for the Lubri- 


cation Engineer nearest you. 
Cc 
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Lubrication Engineering Service 


Standard Oil has experienced Lubrication Engi- 
neers located in principal cities throughout the 
midwestern states shown on the map. 

These Engineers have two advantages when 
analyzing your lubrication needs. They are famil- 
iar with the operation of all types of plant equip- 
ment —as are your plant personnel — and _ they 
have a complete knowledge of the lubricants 
available to meet your requirements. Thus Stand- 
ard Oil Lubrication Engineers can help you get 
the right lubricant. 


© CODED 


LUBRICATION 


In addition, these Engineers can supply you with 
< 





a simple Coded System for applying lubricants. 
Briefly, the system provides for numbering all 
lubricants used in your plant. Every drum, oil 
can, or grease gun used for dispensing lubricants 
is identified by a number to indicate the lubri- 
cant it contains. Each spot to be lubricated is 
also marked by a number to indicate the lubri- 
cants required. 

Your oilers follow the code numbers. The right 


lubricant is applied to the right places every time. 


STANDARD OIL COMPANY (INDIANA) 
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For 18 YEARS Standard has provided an oil contain- 
ing additives to reduce oil oxidation and formation 
of acidity and deposits in turbines. 


Now Standard has developed and incorporated 
in Stanoil an additive which improves oxidation 
resistance for a wide range of industrial applica- 
tions. Improved Stanoil has been tested under the 
most severe operating conditions on many types 
of service: compressors, reduction gears, circulating 
and hydraulic systems. 


Records of one of these severe tests in two com- 
pressors are charted below. They show the greatly 
reduced rate of acidity formation in Improved 
Stanoil as compared with oils previously used. 


Try Improved Stanoil. Compare oil replacement 
records with the oil you now use in gear cases, 
circulating and hydraulic systems. Note how Stanoil 
reduces deposits in compressors. 


A Standard Oil Lubrication Engineer will help 
you make a test. Write Standard Oil Company 
(Indiana),910 South Michigan Avenue, Chicago 80, 
Illinois, for the Engineer nearest you. 


Adverse operating conditions and 24-hour a day operation imposed 
severe demands on the lubricating oil in two mine compressors. 
Conventional oil rapidly increased in acidity, as shown by the chart. 
Improved Stanoil maintained a safe low acidity throughout the 
2500 hour test on Compressor No. 1 and for an additional 700 
hours on Compressor No. 2 until it was shut down. Make-up was 
comparable with both oils. 
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Whatever combination of conditions your springs must fight... 
CORROSION + RUST - WHEAT - COLD + HIGH STRESS - FATIGUE 


Whatever type of spring you need... 


COMPRESSION + EXTENSION ~- TORSION + SPIRAL + FLAT + CLIP + RETAINER - GARTER BANANA 


Consider these alloys first... 
MONEL* + “K MONEL™ - INCONEL® - “2” NICKEL* - NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INCO Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 


Now, rustless, high-strength springs can be made of five different INCO Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F. or even higher. 
NICKEL pscin ALLOYS And they cost so much less than special alloy springs that it is practical to use 
il them for any application where heat, corrosion or fatigue are causing you trouble 

with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 


That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
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A Complete Majer Conditioning Service 
is a “MUST” for EFFICIENT BOILER OPERATION 


®@ Among important factors contributing to the efficient operation 

ofa aman steam power plant are adequate and well-maintained 
auxiliaries, properly controlled combustion, clean heating surfaces 
—and correct boiler water conditioning. All these factors are pri- 





. pleteness that leaves nothing to chance. 


In the matter of water conditioning, the service furnished by 
W. H. & L. D. BETZ is complete and thorough in every respect. 
All phases of chemical conditioning and control are carefully co- 
ordinated to result in a service engineered to fit each plant’s 

particular requirements. 


" 


Briefly, Betz service embraces an exhaustive initial investigation, 

the establishment of a plant control, a dail testing program 
for the boiler room operators, periodic Pov Boom visits by Betz 
field engineers, ae analyses of water samples in the Betz 
laboratories, and finally, regular and frequent engineering reports 
on plant operations from the Betz engineering service division. 


W. H. & L. D. BETZ has a large force of field engineers ready 

to serve you. If your boiler feedwater conditioning service is not 
as est as it might be, we will welcome the opportunity of 
showing what we are able to offer. 


Send for the illustrated booklet giving a com- 
plete outline of the 6 fundamental steps in 

oe Betz boiler water conditioning service. Ask 

f for Bulletin 46-A. W. H. & L. D. BETZ, 
Gillingham & Worth Sts., Philadelphia 
24, Penna. 


BETZ 


BOILER WATER CONDITIONING + COOLING WATER CONDITIONING 
INDUSTRIAL WASTE TREATMENT 





Cover photograph from the Betz Indicator, a monthly publication devoted to the chemistry and practical 
applications of water conditioning The Betz Indicator will be mailed without charge at your request. 
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Fig. 1303 W. E. 


Fig. 1361 W. E.—Class 1500-pound Cast Steel 
Swing Check Valve with welding ends and 
bolted cap. Disc is hung on a 5-degree angle 
and, when wide open permits full unobstructed 
flow through the valve body. 


Fig. 1793—125-pound Iron Body Bronze 
Mounted Gate Valve. Has flanged ends, out- 
side screw rising stem, bolted flanged yoke, 
bronze seat rings and taper wedge solid disc. 
Also available in All Iron. 


Fig. 241—125-pound Iron Body Bronze Mount- 
ed Globe Valve. Has flanged ends, outside 
screw rising stem, bolted flanged yoke, and 
regrindable, renewable bronze seat and disc. 
Also available in All tron. 











Fig. 9033 W. E. 


Fig. 1303 W. E.—Class 1500-pound Cast Stee! 
Gate Valve with welding ends, outside screw 
rising stem, bolted flanged yoke and taper 
wedge solid disc. 


Fig. 9033 W. E.—Class 900-pound Cast Steel 
Non-return Angle Valve with welding ends. 
Spur gear operated. Powell Non-return Valves 
are available with spur gear, bevel gear or 
toggle operation. If desirable, electric motor 
operators for remote control can be provided. 


Fig. 559—125-pound Iron Body Bronze Mount- 
ed Swing Check Valve. Has flanged ends, 
bolted flanged cap and regrindable, renewable 
bronze seat and disc. Disc, when wide open, 
permits full, unobstructed flow through the 
valve body. Also available in All Iron. 
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HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA. § 





the Hall engineer showed 


The 450 psi, 80,000 pounds per hour cross-drum boilers at a 
southern power plant had to be pushed hard to meet wartime 
demands. As a result, when one was taken out for inspection a 
hard black scale half an inch thick was found to have been formed 
in the tubes of the lower rows of the upper generating bank, in 
spite of the fact that satisfactory boiler water conditions had 
been maintained. 


The insurance inspector recommended turbining. This turned 
out to be a long and tedious task. As much as four hours was 
required to get the turbine through a single tube. 


A sample of the scale was rushed to Hall Laboratories. Analysis 
showed the presence of large amounts of sodium phosphate, 
sodium silicate and sodium sulphate, leading to the belief that 
the deposit would be largely water-soluble. 

The Hall service engineer for that territory, who happened to 
be in Pittsburgh, went to work on the problem. Boiling the 
material in water gave negative results, probably because the 
high temperature to which it had been heated in the tube had 
glazed the sodium silicate. 


Dilute hydrochloric acid also gave negative results, which 


(A subsidiary of Hagan Corporation) 














how to cut turbining time 


should probably be attributed to the formation of a film of silica 
over the deposit as some of the sodium silicate was attacked by 
the acid. . 


: Boiling the scale in a two percent caustic soda solution gave 

the results desired. Much of the material was dissolved and the 
rest was so softened that it could be broken up easily. This in- 
formation was at once telephoned to the plant engineer. He ar- 
ranged to purchase caustic soda and sodium nitrate, the latter 
recommended as a safeguard against embrittlement. The Hall 
service engineer went to the plant to supervise the boiling out of 
the boiler. 


When the boiler was drained and flushed out it was found that 
the deposit had softened to such an extent that the turbine 
could be put through a tube in 15 to 20 minutes, instead of 3 
to 4 hours. 


That incident is typical of Hall Service. When trouble occurs, 
Hall engineers have just one assignment—to end that trouble and 
get the boiler back on the line at the earliest possible moment. 

Every plant that generates its own steam can profitably use 
Hall Service. Write for full information. 
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Two of the six De Laval boiler feed pumps 
purchased by Georgia Power Company. 


Reliability of DE LAVAL Boiler Feed Pumps 
Demonstrated in HIGH PRESSURE Service 


Three De Laval high pressure boiler feed pumps were purchased by the Georgia 
Power Company several years ago. Their performance has proved so satisfactory that 
subsequently three more De Laval units were ordered. Each of the latest units has a 
capacity of 1455 gpm. against 1013 psi discharge at 1770 rpm., handling 316° F feed water. 


The satisfactory performance of De Laval pumps in high pressure service is due, 
among other things, to the rigidity of De Laval solid end head construction, the automatic 


action of the De Laval hydraulic balancing arrangement, and the leak-minimizing effect 
of De Laval Labyrinth Wearing Rings. 
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In other installations De Laval boiler feed pumps have proved their dependability 
handling high temperature feed water at pressures of up to 1600 psi. 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 


STEAM TURBINE 


COMPANY ; 
TRENTON 2, NEW JERSEY : 


Fi ING AB TL BHF thaiy lt COL 


AGO - CLEVELAND - DENVER - DETROIT - DULUTH - EDMONTON - GREAT FALLS - HAVANA - HELENA - HOUSTON - KANSAS CITY - LOS ANGELES - MONTREAL 
GH ROCHESTER + ST. PA ALT CAKE CITY - SAN FRANCISCO - SEATTLE - TORONTO - TULSA - VANCOUVER - WASHINGTON. OC. - WINNIPEG 
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THE LINK-GRATE STACKS UP 


THESE 11 ADVANTAGES 


e Thorough combustion—no smoke 
nuisance 


e Keeps operating costs low 

e Permits use of low-cost fuel 

@ Quickly responds to load change 

e Assures accurate control of air flow 

@ Fuel bed flow is unrestricted 

¢ Prevents formation of objectionable 
clinkers ~ 

e Ash discharge is continuous 

e Has generous reserve capacity 

© Simplifies control 

e Keeps installation cost low 
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Smoke Abatement is Waste Abatement 
with a Westinghouse Link-Grate Stoker 


You'll get less smoke—and, of course, more 
power—per pound of coal with a Westinghouse 
Link-Grate Stoker. That’s been proved in one 
installation after another . . . and it’s a fact 
that will win approval from your own fuel 
cost sheets, from the Smoke Inspector and 
your neighbors. 

The Link-Grate action does all this by main- 
taining a regular combustion rate because it 
continuously processes the fuel bed to keep 
) it porous. With this action, positive motion at 

the rear of the stoker permits uniform flow of 
coal over the underfeed section to keep the 
burning lanes open. 
In Link-Grate action, the grates first hinge 
up to break open the fuel bed and let low 
pressure air flow through the grates. The re- 
verse movement of the grates crumbles and 
conveys the burning fuel. 





Because of this conveying movement of the 
Link-Grate, ash comes off the ash discharge 
plate continuously —doing away with periodic 
dumping and reducing labor. Clinkers are not 

a problem. 
Since the fuel bed is always porous, the 

: Link-Grate Stoker can meet suddenly increas- 
ed steam demands quickly with full combus- 
tion efficiency. 

Get the complete information about the 
Link-Grate before you make an investment 
in stokers. If possible, see one in operation. 
Your nearest Westinghouse office will be 
vlad to arrange an appointment with a user. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. 


J-50469 
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Almost no smoke is coming out of the stacks although the boilers are in opera- 

tion at this power plant of the Lake Superior District Power Co. at Ashland, 

Wisconsin. In this installation are two 6-retort, SDL-29 Link-Grate Stokers. 
(Photograph is not retouched.) 


Show Link-Grate Movies in 
Your Own Office. A 15-minute 


sound moving picture has been produced to show 
in detail the operation of a Link-Grate Stoker. 
Whether you can visit an actual Link- : 
Grate Stoker in operation or not, this 
interesting 16 mm. film will show you its 
action and explain its points of superi- 
ority while you sit at your desk. To 
borrow a print of this film for your own 
private showing, write to Westinghouse 


electric Corporation, P. O. Box 868, 





Pittsburgh 30, Pennsylvania. 
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The threat of corrosive attack from 
combustion products that is al- 
ways present in steam plants doesn’t 
disappear when diesel power is 
used. The exhaust gases contain 
the same ingredients for trouble 
—water vapor and carbon com- 
pounds—as fuel gases. And ex- 
perience suggests the same defense 
—Byers Wrought Iron. 

One application of Byers 
Wrought Iron in this service is 
shown in the illustrations—30 inch 
I.D. exhaust manifolds for 2 cycle, 
3060 HP Busch Sulzer diesel en- 
gines. They were made by the 
Fabricated Metal Products Co. of 
St. Louis. The resistance of Byers 
Wrought Iron to the acids formed 
by combustion products has been 
conclusively demonstrated, and 
years of experience endorse the 
choice of this material. 

Almost every plant engineer has 
a lot of repair and replacement work 
ahead and there has never been a 
better time to review the records 
of corrosive services, and investi- 
gate whether a change in materials 
would mean a change for the better 
in useful life. In every application 
where it is regularly used, wrought 
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iron has had to justify 
itself by greater dura- 
bility. Its record is an 
excellent guide in spec- 
ifying for lowest-cost- 
per-year. 

The reason why 
wrought iron serves so well in 
corrosive applications is found in 
its unusual composition and struc- 
ture, which are duplicated in no 
other material. Tiny fibers of glass- 
like silicate slag—200,000 or more 
per square inch of section—are 
threaded through the body of high- 
purity iron. These fibers act like 
a series of baffles, halting and dis- 
persing corrosive attack, and dis- 
couraging the pitting and penetra- 
tion that causes failure of ordinary 
materials. The fibers also help an- 
chor the initial protective scale, 


CORROSION COSTS YOU MORE THAN WROUGHT 


which shields the underlying metal, 
just as a scab protects a wound. 
In connection with your plant 
reconditioning activities, you'll find 
it convenient to have a Byers Gen- 
eral Catalog at hand. It gives full 
dimensional information on all 
Byers products—tubular and hot 
rolled, wrought iron and steel. We 
will be glad to send you a copy. 
A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 
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The Beginning of Atomic Wisdom 


| manta INTELLIGENT PEOPLE throughout the 
world now live in fear of the potential death 
and destruction that lie behind the unlocked 
door of the uranium nucleus. To know this 
atom for what it is—and respect it accordingly— 
is the beginning of wisdom in this atomic age, 
now nine months old. 

The next step in wisdom is to seek some tech- 
nically and humanly workable protection 
against atomic weapons. 

Today the United States has a monopoly of 
atomic weapons, plants, know-how, and stocks 
of fissionable uranium and plutonium concen- 
trates, but we can’t hold that monopoly much 
more than five years. After that Americans 
must live in constant mortal danger unless right 
now we nip the budding atomic arms’ race. 

Of course we shall and should seek technical 
defenses against atomic bombs and rockets, but 
this search will probably fail. 

Practical men must face (1) the reasonable 
conclusion that international control is the only 
way to avoid atom wars more bloody and 
destructive than any the world has ever known, 
and (2) the fact that most of the well-publicized 
schemes of international atomic control have 
been starry-eyed and unworkable, with human 
nature as it is. 


Here, indeed, was a dark picture until March 
29, when the State Department published the 
unanimous report of its atomic consultants: 


Chairman Lilienthal of TVA, Oppenheimer of 
Cal Tech, Thomas of Monsanto Chemical, 
Winne of General Electric, and Barnard of New 
Jersey Bell Telephone. 

This document may well become the turning 
point of the atomic age, the guidepost out of 
today’s universal confusion—the first glimmer 
of a new day. 

Certainly this report is an outstanding act of 
statesmanship and leadership because it so 
wisely relates the facts of atomic life to the 
world as it is and to people as they are. Here, 
for the first time, are outlined the essentials of 
a humanly workable plan of international 
atomic control—a _ hard-headed constructive 
approach to a problem that had seemed almost 
beyond human capacity. 

The Lilienthal proposals clearly separate the 
internationally “dangerous” from the non- 
dangerous operations. They would insure 
complete international control of the mining, 
stocking and processing of uranium and thorium 
and of the production of U235 and plutonium. 
At the same time, they free for private exploi- 
tation “denatured” U235 and plutonium and 


certain safe types of power plants and other 
“reactors.” 


There is no space here for further details, 
but all power men should study and discuss 
this great report. It will be summarized in June 
Power, and also be published in full as a book. 





New Boiler Gives Needed Capacity and 
Reduces Steam Costs 20% 


Substantial saving results from unit’s efficiency and elimina- 


tion of coal firing under two refuse-burning boilers. Designed 


for 460 psi but operating at 175 new stoker-fired boiler 


will meet future high-pressure needs in large Canadian mill 


> CHaupieRE Fats on the Ottawa River 
between Ottawa, Ont., and Hull, Que., 
drops 38 ft and has an average flow of 
about 41,000 cfs. Early in Canada’s de- 
velopment this water power attracted 
large industries, particularly lumber, 
pulp and paper. One of these, the E B 
Eddy Co, Ltd, has operated here for 
90 years. This company produces about 
450 tons of high-grade paper and board 
per day in two plants, the Eddy mill in 
Hull and the Booth in Ottawa. 

For the Eddy mill, part of the power is 
purchased, and part generated in a 15.,- 
000-hp hydroelectric plant. Steam is 
supplied at 175 psi from a boiler plant, 
which houses three stoker-fired units, 
each with 8190 sq ft of heating surface, 
and a recently installed unit of 12,000 
sq ft heating surface. Two old refuse- 
burning boilers complete the steam-mak- 
ing equipment. 

With the return to normal operations 
after the business depression, steam load 
increased to where additional capacity 
was required. Hardy S Ferguson & Co 
were retained as consulting engineers 
to develop a steam-plant expansion pro- 
gram for present and future requirements. 
In space available in the boiler plant it 
was decided to install a fourth unit, the 
largest possible while still providing room 
for convenient and efficient operation. 
Before work could be started, World 
War II stopped further progress on the 
project. 

During the war a greatly increased 
load was carried on the three stoker- 
fired boilers and two old refuse-burning 
units. To meet these demands the stoker- 


Fig. 1—Underfeed watercooled stoker, 
with 286 sq ft of projected grate area 
and combustion rate of 10,400 Ib coal 
per hr, is driven by 4-speed motor or by 
constant-speed motor and variable-speed 
drive. It has ten retorts with 45 tuyeres 
each and an extension grate that has an 
automatic timed-sequence clinker dump 
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fired boilers operated at their maximum 
continuous rating six days a week, and 
coal in addition to refuse was burned 
under the old boilers to obtain maximum 
rating from them. As a result the over- 
all fuel-burning economy suffered, par- 
ticularly because of the old boilers’ low 
efficiency at high ratings. Also all main- 
tenance had to be performed during the 
24-hr weekend shutdowns. By the end 
of 1943 load had increased to where 
something had to be done if the mill was 
to meet the demands for its products. 
The Canadian government therefore per- 
mitted the company to buy a new high- 
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pressure boiler with underfeed stoker. 

Problems of selecting this boiler re- 
solved themselves into determining: (1) 
whether it would be economical to gen- 
erate power eventually in backpressure 
turbines (2) most economical firing 
method and fuel (3) size of the steam. 
generating unit. 

A pulp and paper mill uses large 
quantities of medium-pressure steam 
(130 psi) in digesters for cooking wood. 
and low-pressure steam (35 to 45 psi) for 
paper-machine drying rolls. These 
steam requirements under favorable con- 
ditions provide opportunity for install- 
ing high-pressure boilers and generat- 
ing the mill’s power by turbines that 
are bled or exhausted at pressures re- 
quired for cooking, drying and heating. 

About 60% of the power for this mill’: 
operations is supplied from the company’s 
hydroelectric plant. Using steam to gen- 
erate power that can be supplied by the 
plant cannot be justified 


waterpower 
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Economizer 
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Economizer 
outlet 
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to stack 


under any consideration. Purchased 
power for the remainder of the load is 
obtained at a rate that under present con- 
ditions leaves little in favor of generat- 
ing it in backpressure turbines. How- 
ever, because these conditions may change 
it was decided to provide for them by 
installing a high-pressure boiler. If it 
becomes economical to generate power, 
or changes in mill operation require 
driving the paper machines by steam tur- 
bines, this can be done at no additional 
expense except that for turbines and 
other power equipment. 

Another factor favoring installation 
of a high-pressure boiler and operating it 
at medium pressure is that it costs only 
about 5% more than a medium-pressure 
unit. This is true because in the initial 
installation only the high-pressure parts 
of the steam generator, such as drums, 
headers and tubes have to be built for 
high-pressure operation in the future. 
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Fig. 2—Integral-furnace boiler, of maximum capacity that could be installed in 
the available space, has 12,297 sq ft of heating surface in the boiler and water- 
walls, and 3720 sq ft in the economizer. Designed for 460-psi working pressure it 
operates at 175 psi and 508-F total steam temperature, present plant conditions 


Therefore, a boiler designed for 460 
psi was installed to operate at 175 psi 
and 130-F superheat, the operating con- 
ditions of the three older boilers. Space 
is provided in the superheater to add 
tubes for 600-F total steam temperature 
if it becomes desirable to operate at high 
pressure. 

High freight rates limited the fuel to 
a high-grade Nova Scotia or U. S. coal. 
Either could be burned with equal effi- 
ciency on an underfeed stoker, or pul- 
verized. An underfeed stoker was se- 
lected because the three older boilers. 
which have this design, have operated 
satisfactorily for nearly 20 years. The 
plant operators being thoroughly familiar 
with these stokers could readily take 
over the new boiler with little additional 
training. 


The new unit would operate on base 
load to which a stoker is well suited. 
Also, the plant was laid out for stoker 
firing, with coal bunkers and weigh larry 
running down the aisle in front of the 
space where the new boiler would be 
placed. Installation of both pulverized- 
coal equipment and a boiler of the size 
selected would have made it difficult 
to obtain a convenient operating arrange- 
ment in the space available. Disposal of 
furnace rejections from pulverized-coa} 
firing would have required new ash- 
handling equipment, whereas that in use 
on the older stoker-fired boilers could 
serve the new unit. 

Space limited the number of boilers 
to one, but in it was installed maximum 
capacity consistent with simple and con- 
venient operation. The boiler selected 
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has a contimuous rating ef 100,000 lb 
of steam per hr and is a 2-drum integral- 
furnace design having 12,297 sq ft of 
boiler and waterwall heating surface, and 
3720 sq ft in an economizer, Fig. 2. Fur- 
nace walls are bare with stud tubes ex- 
cept along the stoker fuel bed where 
Bailey blocks give protection against 
erosion. 

A slag screen consisting of two rows of 
radiant tubes protects the boiler and 
superheater tubes, Fig. 2 and 3. Slag- 
screen tubes are staggered and spaced 
on wider centers than those directly be- 
hind them to cool molten slag without 
permitting it to bridge across and re- 
strict gas flow. Slag and cinders from 
the slag screen fall on the stoker’s rear 
end where combustion is completed be- 
fore they are dumped to the ash hopper. 

Two longitudinal baffles, Fig. 3, di- 
rect the gas flow through the boiler. 
In the first pass the gas goes first through 
a bank of boiler tubes, the superheater 
and to the rear boiler wall. It then turns 
and flows toward the furnace to a baffle 
in the front row of boiler tubes, where 
it turns and flows back to the rear wall. 
After making two passes through the 
horizontal-tube economizer at the boiler’s 
rear the gas goes to the induced-draft 
fan and stack breeching. 


Self-Draining Superheater 


To make the superheater self-draining 
its tubes are nearly vertical, with their 
inlet and outlet headers at the bottom. 
It is located in the first pass behind the 
slag screen and three rows of boiler 
tubes where it is free from slag deposits, 
but where gas temperatures are high 
enough to give the desired steam temper- 
ature. 

The boiler’s drum has steam-and-water 
separators and steam scrubbers. Steam 
and water from the risers enter the drum 
behind a semicircular baffle and from 
there go tangentially through cylindrical 
separators. Centrifugal force acting on 
the mixture whirling around inside the 
cylinders separates water and steam. 
The latter flows up and outward through 
corrugated plates, where moisture re- 
‘noved from the steam returns to the cyl- 
inders and goes downward to mix with 
water in the drum. From the drum steam 
goes through scrubber before entering 
the outlet pipes. 

An air heater was not installed be- 
cause of space limitations. Moreover, the 
high-temperature combustion air would 
probably have increased stoker mainte- 
nance. Also the high boiler-and-furnace 
efficiency guaranteed with an economizer 
did not encourage installation of an air 
heater. However, combustion air is taken 
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from above the boiler where it is the 
hottest. This not only gives a small in- 
crease in boiler efficiency but also im- 
proves boiler-room ventilation. 
Manufacturing processes normally op- 
erate 24 hours, six days per week with 
light load over weekends. Because of 
the high efficiency expected of the new 
hoiler it was to be kept in operation con- 
tinuously except when shut down for in- 
spection, cleaning and maintenance. Con- 
sequently high reliability and minimum 
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maintenance were prime considerations 
when selecting boiler and combustion 
equipment. 

The watercooled underfeed stoker has 
ten retorts, with 45 tuyeres each, and 
extension dump grates. An automatic 
hydraulic sequence dump can be set for 
a definite schedule of dumping ashes 
end clinkers. For example, normal sched- 
ule is to dump for three minutes and 
then return the grates to horizontal op- 
erating position for 13 min. But any 
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Fig. 3—Horizontal cross-section of the boiler, Fig. 2, looking down on the water- 


cooled stoker. 


at right angles to the axis of the tubes, 


Slag screen installed in front of the boiler and superheater tubes, 
which are longitudinally baffled for three passes. 


Through the boiler, gas flows 
as indicated by the long heavy arrows 
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other schedule can be selected on the 
control if desired, to suit operation. 

Duplex drives are provided on the 
stoker, a 4-speed squirrel-cage motor and 
a constant-speed induction motor with a 
variable-speed transmission. Each con- 


duction motor 


nects to the stoker-drive shaft by a roller 
chain and sprockets. Normally the in- 
through 
speed transmission drives the stoker be- 
cause it gives better speed control. 

By using forced- and induced-draft 


Fig. 4—New boiler’s meter panel on 
which are mounted meters for recording 
steam flow and air flow; steam, com- 
bustion-air, flue-gas and feedwater tem- 
peratures; indicating draft pressure 
at five points in furnace, boiler and 
economizer; and for recording feed- 
water level in boiler to guide operator 


fans on the boiler the plant’s original 
stack has ample capacity for the in- 
creased load. These fans are driven by 
constant-speed motors, stoker draft be- 
ing controlled manually by dampers in 
the stoker and extension-grate windbox 
connections. Furnace pressure is regu- 
lated by automatic control that positions 
the uptake damper between the induced- 
draft fan and breeching. 

Outside of furnace-draft control, auto- 
matic control was not provided because 
normally the boiler will supply a base 
load of about 100,000 lb of steam per 
hour. However, in the boiler and its 
combustion equipment, provisions have 
been made for the installation of auto- 
matic combustion control if this becomes 
desirable. 

About 60% of the boiler’s feedwater is 
condensate return and 40% raw river 
water filtered through sand with no treat- 
ment. Condensate and makeup mix in 
a 300,000-lb-per-hr deaerating feedwater 
heater, are heated to 212 F and pumped 

(Continued on page 138) 


the variable- 


PRINCIPAL STEAM AND ELECTRICAL EQUIPMENT 


Boiler-Plant Extension of E B Eddy Co 


BOILER AND AUXILIARIES: 

en ae Babcock-Wilcox & Goldie-McCulloch 
Boiler: 2-drum bent-tube integral furnace; waterwalls made up of bare 
tubes, stud tubes and Bailey blocks; 12,297 sq ft of heating surface in 
boiler and waterwalls; economizer; 3720 sq ft of water-heating surface; 
rated steaming capacity 100,000 lb per hr, continuous; 460-psi design 
pressure, 175-psi operating pressure at superheater outlet; 5800 cu ft 
furnace volume; 25,000 Btu maximum heat release per cu ft per hr; 
superheater; drainable, 130-F superheat, 508-F total steam temperature 


Boiler refractories.................. Babcock-Wilcox & Goldie-McCulloch 
Be I IO, ona: o's ccacadinnnwnbiennd cones walews Atlas Asbestos Co 
I gat ld facts 5 ean Sa ata ac WR ah eR reek Diamond Specialty 
INI cis 60h psaits Gch Sir oa ae ous noma wea cpanel Link-Belt Co 


Boiler steel casing, ducts, breechings. . Babcock-Wilcox & Goldie-McCulloch 


COMBUSTION EQUIPMENT: 

ici ti ait at eck arc gtie tk alah intel eo Sra a dv ialk deco American Engineering Co 
Taylor, watercooled, underfeed, 17 ft, 5%, in. wide by 16 ft, 3 in. long; 
10 retorts; 45 tuyeres; actual grate area, 318 sq ft; projected grate area, 
286 sq ft¢ combustion rate, 10,400 lb per hr 


Stoker multispeed-motor drive.................eeeeee: Lincoln Electric Co 
Totally inclosed, 5 hp, 440 v, 450 to 1200 rpm, squirrel cage 
I ie an aa laine lela oaeeetaa ms Cutler-Hammer, Inc 


Stoker motor on variable-speed drive. .............Canadian General Elec Co 
Totally inclosed, 5 hp, 440 v, 1160 rpm, squirrel cage 


Motor-starter pushbutton.................... Canadian General Electric Co 

Extension-grate hydraulic dump.............. Logansport Machine Works 

Extension-grate dump control... ...........ccseseeecees Eagle Sign Corp 

Pump motor on grate dump................ Canadian General Electric Co 
Totally inclosed, 5 hp, 440 v, 1160 rpm, squirrel cage 

Motor starter, remote pushbutton............ Canadian General Electric Co 

Safety switches on stoker motors............2eeeeeeeeceees Sauare D Co 

ee Ie er re A W Cash Co 

Posset-dirate fam, Wane cowie... x... o.0cisc0sccsccnmecveseeee Sheldons, Ltd 
Motor driven, 49,000 Ib per hr at 5.25-in. wg and 100 F 

PURE FO SNE 6 oie sk kcncwascecasovense Canadian General Electric Co 


Totally inclosed, 100 hp, 1150 rpm, 440 v, squirrel cage 
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Consulting Engineers: Hardy S Ferguson & Co 


ID I 5 ina wees Snieninniname ae werneene acaeee Sheldons, Ltd 
Gna, 200,600 & per tr, 7.4 we at 435 FF unccce coves moe a 
ee PP rrr ee Canadian General Electric Co 
Totally inclosed, 125 hp, 1160 rpm, 440 v, squirrel cage 
Motor starters, pushbutton........ pcves seen Canadian General Electric Co 
Safety switches... .cccccccee Po Mititieini naan Square D Co 
VALVES, PIPING AND TRAPS: 
Safety valves, Consolidated..... alee elamshid mick Manning, Maxwell & Moore 
i EE ee re biocesueonebaene ~---Crane, Ltd 
I ON ors 5 praia pry wus wa uial oe Winner eae Edward Valves, Inc 
DK SR 52s Chacne dont ees tnateaeweteaea em or Crane, Ltd 
IN SIN 6 cara his iw aeeak ea nab b/a aie eae aa Mine Crane Ltd 
IN TN ils Gicia oa bids cee bie la emake a He TRO Edward Valves, Inc 
INL, o'xsd. 5 an pin aw Wemadeine wean eee ears Insulation Products Co 
BMT oncb ke cig bei iuiieadaaewaeadabessgheaheeecnneta sn Trevice Mfg Co 
FEEDWATER SYSTEM: 
I IN 6p iain c's gadis ke ans nGoseawaebixiee W H and L D Betz Co 
i EE ee ae nes eer ete -Milton Roy Pump Co 
pe a ....Canadian General Electric Co 
Feedwater heater (Cochrane)..............00:. -Canadian Allis-Chalmers 
Deaerating, 300,000 lb per hr, from 65 to 212 F 
Feedwater automatic controls (Copes)...........eseeeeeeeees Peacock Bros 
Hucess-preseure regulator (Comes)... scccccccceccccceccees Peacock Bros 
EN INNS ss ccinteh aghaenlnita ab eN meee REA Diamond Specialty 
i SR is re Kise egnaaseieeo ned Babcock-Wilcox & Goldie-McCulloch 


One, turbine driven, 225,000 Ib per hr, 350 psi 
One, motor driven, 150,000 Ib per hr, 300 psi (standby) 


METERS: 

ei ee Bailey Meter Co 

Boiler meter (steam-flow air-flow), steam temperature and pressure re- 
corders, flue-gas temperature recorders, 5-point draft gage and feedwater- 


PT GUE a crdeacubneWhiddtanaeseouc dea nao see Bailey Meter Co 
IN I 6 ok ind asus eensaweses Manning, Maxwell & Moore 
ee aE er ren er eee U. S. Gauge Co 
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~~ Progress Report on 


~ GAS TURBINES 


1 Design and testing of an experi- 
mental 1500-F 3500-hp gas turbine 


Experimental 1500-F Unit at Annapolis 


2 Development of free-piston com- 
pressor units and semiclosed cycle 


Yields Valuable High-Temperature Data 


Development and testing of a 3500-hp gas turbine operating at 


highest temperature a long-life unit has yet reached. Described 
by W B Tucker, Allis-Chalmers Mfg Co; Dr J T Rettaliata, Illi- 
nois Institute of Technology; Lt Comdr C F Kottcamp, USNR 


> RECOGNIZING THE NEED for a full-scale 
gas-turbine unit capable of testing high- 
temperature materials under actual serv- 
ice conditions, the Bureau of Ships, USN, 
irranged in 1940 for Allis-Chalmers Mfg 
Co to design and construct an experi- 
mental gas turbine to operate at tem- 
peratures up to 1500 F at which it will 
levelop 3500 hp. It was installed at the 
U. S. Naval Engineering Experiment Sta- 
Annapolis, Md., in 1944, but for 
reasons of security data on the unit have 
not been released until now. 

The experimental gas turbine, under 
test about one year at progressively in- 


tion, 
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creasing turbine-inlet temperatures, has 
recently completed a series of satisfactory 
test runs at 1350 F, highest operating 
temperature ever reached in a stationary 
unit of this size. 

Operating at fundamentally higher ex- 
haust temperatures than steam turbines, 
open-cycle gas turbines require consid- 
erably higher inlet temperatures if eff- 
ciency is to be attractive. Present out- 
look for gas-turbine applications in the 
marine and power fields indicates need 
for ability to operate reliably at 1500 F. 
While much valuable data have been 
obtained from successful operation of gas 


turbines in the Houdry refining process 
(Power, Aug 1945, pp 82-84) and from 
turbine-driven superchargers on combat 
aircraft, more were needed. The Houdry 
units, although designed for commercial 
long-life operation and of substantial size, 
operated at temperatures below 1000 F. 
Supercharger turbines operated at 1600 
F and jet-propulsion units at 1500 F, 
but for military service where perform- 
ance is paramount relatively short service 
life is acceptable. To push forward the 
gas turbine’s commercial horizon, de- 
signers need information on operation 
at 1500 F of commercial long-life units 
of reasonable size. The Annapolis unit 
was built to meet this need. 

To facilitate execution of the compre- 
hensive test and research program 
planned for this gas-turbine plant, pri- 
mary consideration was given to flexibil- 
ity of operation, ease of taking test data 
at hundreds of points during each run. 
and facilities for complete disassembly 
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‘or scheduled inspections. These factors 
jictated arrangement of parts, Fig. 2. The 
cycle selected comprises one turbine driv- 
ing a compressor and another driving 
the load, a dynamometer in this case. As 
shown in Fig. 1, each turbine has its own 
combustion chamber. 

This parallel arrangement permits a 
wide variety of test hookups to secure 
data on individual components and differ- 
ent plant combinations. The general ar- 
rangement suits marine practice; the 
power turbine would drive the propeller 
through a suitable transmission. How- 
ever, in actual application the turbines 
would probably be arranged in series, 
with reheat for higher thermal efficiency, 
but in this unit thermal efficiency was 
considered secondary to test flexibility. 

Test and research program on this unit 
will yield (1) the first comprehensive 
and detailed analysis of actual gas flows, 
pressures and temperatures in all parts 
of the cycle (2) data on parasitic losses 
and on the effects of stratification (3) 
practical service experience under full- 
scale conditions with new high-tempera- 
ture alloys (4) information on effective- 
ness and necessity for internal cooling 
(5) experience and data on thermal ex- 
pansions and the mechanical provisions 
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Exhaust 
to stack: t Regenerator 
183,500 
lb per hr WN P _— 
637F ; WAAAY 750 F, 57.56 psia 68,065 
14.75 psi 113,600 16 per Ar lb per Ar 
¢ 
P pnee 114,750 1b per hr 68,750 lb per hr 
eel /500F 56.54 psia W 1500 F 56.54 psia 
363 F ; 
58.85 psia = ™ 
+. SUAP a 
FcR Compressor: 
Starting , = Dynamometer 
motor 5/80 rpm 
Air intake: 5500 hp 68,750 
181, 665 1b per hr lb per hr 
lb per hr | 
60F, /4.49 psia 1024 F, 15.16 psia-- 
Runs J Ts -~/- af 
Gas-generator unit Power unit 











Fig. 1—Cycle diagram shows parallel arrangement with separate turbines and com- 
bustion chambers for driving compressor and load. Flow quantities are as indicated 


for them, and (6) complete information 
on the operating characteristics of gas- 
turbine power plants. 

Many of the problems met in design- 
ing the 3500-hp experimental unit were 
entirely without precedent. For example, 



























































































































































































































































thermal expansion required provision in 
combustion chambers, piping and tur- 
bines for each foot of metal to grow one- 
eight of an inch in all directions when 
heated to 1500 F and still remain pres- 
sure-tight under internal pressure of 45 
psig. This movement had to be allowed 
without throwing any strain on the tur- 
bine casing. Provision was also made 
to cool bearing pedestals to prevent mis- 
alignment during high-temperature runs. 

The 20-stage axial-flow compressor is 
rated at 40,000 cfm against the operating 
pressure of 45 psig. At rated output, effi- 
ciency is about 85%. Air from the com- 
pressor discharge flows to an 8500-sq-ft 
counterflow regenerator, which has an 


Fig. 2—General layout of components 
was dictated by need of easy access for 
testing and inspection. Starting motor, 
compressor, turbines and dynamom- 
eter on same center line; combustion 
chambers at one side with regenerator 
above. Diagram indicates relative size 












































effectiveness of approximately 60% with 
relatively low-pressure drops on air and 
gas sides. To facilitate removing any pos- 
sible gas-side deposits, hot gas flows in- 
side the tubes and high-pressure air on 
the outside. Regenerator and combustion 
chambers stand some distance from the 
unit to give easy access to turbines and 
compressor for the many scheduled in- 
spections. In actual shipboard installa- 
tion, regenerator and combustion cham- 
bers would go above propulsion turbines 
resulting in a considerably more compact 
plant than this experimental one. 


High Furnace Heat Release 


A single mechanical-atomizing oil 
burner fires each of the two combustion 
chambers. Air needed to support and 
complete combustion passes through a 
central flame tube. Additional air flows 
between flame tube and outer chamber 
wall, holding flame-tube temperature to 
a safe level. Cooling air and combustion 
gas mix intimately as the concentric 
streams, whirling in opposite directions, 
come together at the flame-tube end. Full- 
load heat release is about 2,500,000 Btu 
per cu ft per hr, many times that in con- 
ventional boiler furnaces. 

Present unit burns No. 2 furnace oil, 
adopted because it is readily available at 
the Experiment Station. An actual in- 
stallation would use bunker C in all prob- 
ability. Future plans for land installa- 
tions contemplate burning pulverized 
bituminous coal as well as gas or oil. 

A feature of the combustion system is 
its extreme simplicity. Air first picks up 
heat in the regenerator, by exchange with 


the turbine exhaust gas. Burning fuel 
directly in the air stream completes the 
heating. All-metal combustion-chamber 
design gives quick response to load 
changes, which are met by manually 
opening or closing two fuel valves. In a 
service installation, fuel control may be 
reduced to a single valve, manually op- 
erated or automatically responsive to load 
or speed. Fuel-spray nozzles give com- 
plete atomization over a wide range. 

The gas turbine that drives the axial- 
flow compressor while substantially the 
same as the one that drives the dyna- 
mometer has somewhat longer blades and 
an air-operated internal bypass that is 
opened when starting. Each turbine has 
five pressure stages. In the first two im- 
pulse stages, expansion is essentially com- 
pleted in the stationary nozzle ring. Thus 
a substantial temperature drop occurs in 
the fixed-nozzle structure where stresses 
are not severe. A diaphragm carries the 
nozzles that separate first and second 
impulse stages. Last three stages are con- 
ventional reaction. 

The cross-section, Fig. 3, shows how the 
face of the high-temperature wheel is 
cooled. A double-wall pipe, passing 
through the inlet connection on the ma- 
chine center line, carries air in the outer 
tube to a disk ahead of the first-stage 
wheel. A series of holes in the disk’s 
periphery direct cooling air to the side 
of the first wheel; grooves on the wheel 
face increase radiation surface and the 
air flows radially inward over the disk 
surface, and out through the center of 
the double-wall pipe. A watercooled heat 
exchanger restores the air to original tem- 








Fig. 3—Section through 
turbine shows two im- 
pulse and three reac- 
tion stages, also shows 
arrangement for cooling 
both surfaces of first- 
stage disk 











perature and a positive-pressure blower 
returns it to the outer cooling-air pipe. 
This arrangement insures effective cool- 
ing without power loss, which would 
otherwise result from pumping air di- 
rectly from atmosphere to first-stage pres- 
sure. 

Cooling air is also introduced around 
the periphery of the second-stage dia- 
phragm. Through radial holes it enters an 
annular passage around the center portion 
of the diaphragm and then passes through 
a series of holes that direct it against 
the downstream side of the first-stage 
wheel. Cooling-air supply about equals 
leakage of the diaphragm labyrinth seal; 
this air enters the gas stream and goes 
through the remainder of the cycle. 

Turbine blades and disks are built of 
a recently developed Timken high-tem- 
perature alloy, which includes 16% 
chromium, 25% nickel and 6% molybde- 
num. Heavy stationary parts subject to 
high temperatures are of another alloy, 
containing 25% chromium and 12% 
nickel. 


Gas-Turbine Equipment 


Both turbines and compressor have 
sleeve bearings with pressure lubrication, 
oil being cooled and cleaned continu- 
ously. Turbine equipment includes emer- 
gency overspeed and over-temperature 
trips, which automatically shut off fuel 
and open an atmospheric-relief valve in 
the high-pressure air line ahead of the 
combustion chambers. 

The enormous quantities of air and hot 
gas circulating in a 3500-hp gas-turbine 
plant require large pipes. In spite of 
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rather high gas velocity, the Annapolis 
unit’s air intake has 36-in. ID and the 
exhaust opening of the compressor tur- 
bine 42-in. ID. The large high-tempera- 
ture piping is double-walled; about 9 in. 
of mineral block insulation separates an 
internal gas-guiding tube from the outer 
wall. There is no pressure differential 
across the high-temperature inner wall; 
temperature drop across the insulation 
keeps outer-wall temperature low enough 
so the metal’s full physical strength is 
available. 


Special Expansion Joints 


Thermal expansion in piping is ab- 
sorbed by special expansion joints con- 
sisting of a series of radially placed 
hinges between the flanges. This ar- 
rangement permits rotation of adjoining 
members, which operate to relieve piping 
dimensional changes without distortion 
o{ turbine and compressor structures. 
Piping supports are also designed to per- 
mit thermal expansion without allowing 
forces to affect interconnected elements. 

An electric motor clutched to the com- 
pressor brings the unit up to starting 
speed, about 25-35% of full-load speed. 
It takes less than 100 hp for starting. 
When firing speed is reached and fuel is 
ignited in the combustion chambers, the 
operator disengages the starting motor 
and brings unit up to full speed by 
manual fuel control. 

Because of the vast number of possi- 
ble test combinations of the Annapolis 
unit, setting up the instrumentation and 
test schedules imposed a tremendous task. 
Gas-turbine engineers of the Engineering 
Experiment Station, in conjunction with 
Bureau of Ships engineers, worked out a 
thorough and comprehensive program. 


Maintenance Checks 


Test plans include operating the unit 
for various periods under prearranged 
conditions, with gradually increasing in- 
let temperatures. Complete disassembly 
and inspection follows each test period; 
numerous measurements determine 
changes in high-temperature parts. In- 
spection includes thorough search for pos- 
sible cracks, distortion of parts and ob- 
servation of resistance to oxidation. 

The 2-shaft arrangement makes it pos- 
sible to operate compressor and power 
turbines at different speeds, pressure 
ratios and gas-flow rates, thus permitting 
determination of compressor and turbine 
characteristics over a wide range. A 
throttle valve in the high-pressure air 
line just ahead of the power-turbine com- 
bustion chamber permits separate load 
and speed regulation. 

First complete test runs began with 
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Fig. H—Dynamometer equipment at output shaft of power turbine gives some idea of 
comprehensive instrumentation used in testing experimental high-temperature unit 


compressor at 40% of full speed, fol- 
lowed by gradual increases to full speed 
with compressor-turbine inlet tempera- 
ture up to 1050 F. Making complete 
tests at each new level, temperature was 
raised in steps until recently the power 
turbine operated at full speed and 1350 
F. According to present schedule the unit 
will be tested at 1500 F by late summer. 
Establishing instrumentation, proced- 
ure and calculating methods for such a 
comprehensive test program is an enor- 
mous undertaking. As tests progressed 
both methods and equipment were im- 
proved. As now set up, a smooth-working 
procedure coordinates recording of data 
on pressures, temperatures, flows, speeds 
and power at many stations and for each 
test condition; such data cover not only 
air and gas flowing through main units 
but fuel oil, lubricating oil and internal 
cooling air as well. Calculation of results 
is another major undertaking, but to sim- 
plify the work Navy engineers have con- 
trived many tables, charts and calculation 
procedures. Many of these have been 
published for use by gas-turbine engi- 
neers (Power, March 1946, p. 134). 


Tests Prove Expectations 


Although occasional minor difficulties 
developed during testing, they were all 
overcome and the unit is delivering its 
expected performance. In the more than 
500 hours of operation under the rigorous 
test schedule, much new data have been 


obtained, particularly in regard to axial- 
flow compressor characteristics over a 
wide operating range. Eventually a com- 
plete report of the project will be pub- 
lished when the long-term test program 
has been completed. 

Based on data obtained from tests on 
this high-temperature unit, it is estimated 
that over-all plant thermal efficiency of 
40% at 1500 F could be obtained with a 
modified marine plant of this size. In the 
modified plant, the compressor would be 
in two sections, intercooled, and the tur- 
bines would be in series, with reheating. 
For a future top-efficiency installation, re- 
generator surface would be several times 
that of the Annapolis unit. Gas turbines 
of this type can be applied to marine 
propulsion with what is expected to be 
lower weight per horsepower and smaller 
space occupancy than now obtained with 
other classes of equipment. Such a gas- 
turbine power plant might make use 
of an electric transmission, but reversi- 
ble-pitch propellers and other methods 
offer attractive possibilities to deliver 
power for ahead or astern operation. 

There is thus evidence that gas-turbine 
plants can be built that will give a good 
account of themselves in marine practice, 
hut little service experience is available 
on long-time operation of multistage high- 
temperature high-efficiency gas turbines. 
Test and research program of the An- 
napolis experimental unit will go a long 
way toward supplying this need. 
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Free-Piston Compressor Work Leads 
To New Semiclosed Cycle Development 


Results of ten years’ research in high supercharging of diesel 


cylinders, free-piston compressors and gas turbines at Sulzer 


Bros, Winterthur, Switzerland, told to British engineers and 


shipbuilders by J Calderwood*. New semiclosed cycle described 


© SOME TEN YEAKS AGO Sulzer Bros began 
to aim its research program at the most 
promising fields of application of exhaust 
turbines used in conjunction with recip- 
rocating machines, as well as continuous- 
combustion gas turbines. Three 
lines were followed: (1) highly super- 
charged reciprocating engines with ex- 
haust turbines**, Power, Dec 1942, pp 
102-103 (2) reciprocating crankshaft and 
free-piston units in which substantially 
all the useful work is done by the exhaust 
turbine, Power, Nov 1945, pp 67-68, and 
(3) development of a gas-turbine cycle 
employing heat exchangers of reasonable 
size and weight that would have a nearly 
flat efficiency curve at part loads for ma- 
rine service. 

As the supercharging pressure of recip- 
rocating engines is increased above the 30 
to 45 psia now commercially developed 


main 


* Paper by J Calderwood, presented before North-East 
Coast Institution of Engineers and Shipbuilders, April 5. 
1946, is condensed in this article. 





By 8 A TUCKER 
McGraw-Hill World News 


in Europe, the proportion of work done 
by the exhaust-gas turbine rises until at 
about 75 to 90 psia the engine output is 
just sufficient to drive the compressor, 
and the whole useful output is produced 
at the turbine shaft. Under these condi- 
tions the free-piston compressor unit 
proves a most satisfactory machine for 
producing the power gas. The compres- 
sion ratio is automatically variable so the 
compressor can be started at low cylinder 
pressure, a considerable advantage over 
highly supercharged crankshaft engines. 

Whether or not the free-piston com- 
pressor plant is ever developed on a large 
scale commercially, it affords a useful 
stage in the general progress toward a 
true combustion-turbine cycle. A great 


deal of valuable experience in gas-turbine 


design has already been obtained frum 
the experimental machines so far con- 
structed. 

Early tests on a crankshaft engine of 
about 544-in. bore at a bmep of 255 psi 
yielded specific outputs three times that 
of unsupercharged 2-stroke cylinders. A 
10-in. free-piston unit with 2x 22-in. 
stroke gave a power-gas production equiv- 
alent to 475 bhp at 280 cycles per min at 
75 psia and 930 F. Assuming an 85% 
turbine engine efficiency, fuel consump- 
tion of the order of 0.38 lb per bhphr was 
established for this unit. 

With precompression of the charging 
air, size and weight of the reciprocating 
machine for a given net output are further 
reduced, or alternately the power output 
for a given cylinder is increased, so the 
16-in.-bore 2 x 24-in.-stroke cylinder of 
Fig. 1 supercharged to 27 psia gives a 
power-gas output at 350 cycles per min 
of over 2000hp. Three such units, Fig. 3, 
and their associated auxiliaries constitute 
a complete experimental power plant of 
over 6000 hp. which has been tested ex- 
tensively at Winterthur. 

While the power-gas cycle offers efh- 
ciencies comparable with usual diese] 
engines, the disadvantages of reciprocat- 
ing machinery remain. For this reason 
development of a combustion-gas turbine 
without reciprocating parts has proceeded 
in parallel with the foregoing research 
on the power-gas cycle. 


Semiclosed-Cycle Development 


Several possible arrangements of the 
combustion cycle have been investigated 
with three objectives: (1) to obtain full- 
load efficiency substantially better than 
that of modern steam turbines (2) to de- 
velop a marine-propulsion unit of sub- 
stantially constant efficiency at part loads 








and reduced speeds when geared to a ; 
propeller (3) to achieve the maximum in 
compactness for marine service. 4 

For the second of these objectives it is ; 
essential that the quantity of air flow be j 
reduced for part loads. Best efficiencies } 


are realized if operating temperature re- 
mains constant as load varies. 

The semiclosed combustion-turbine 
cycle now under investigation, Fig. 5, has 
many points of similarity to the power-gas 


Fig. 1—Experimental free-piston compressor having about 16-in. bore and 24-in. 
stroke. Precharged to about 27 psia, the cylinder produces sufficient power-gas 
output at 350 cycles per minute to deliver more than 2000 hp at exhaust turbine 





** Details of highly supercharged reciprocating engines 
will appear in June 1946 issue of PowEeR 
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cycle, except that reciprocating machin- 
ery is supplanted with rotary equivalents. 
The two lines of development have pro- 
gressed more or less simultaneously, work 
on one having undoubtedly influenced that 
en the other. 

Most of the elements are grouped in 
what may be considered in principle a 
closed cycle, with the supercharging com- 
pressor, output gas turbine and combus- 
tion chamber in a sense external to the 
inner-flow circuit. Enough air enters the 
unit through the supercharging compres- 
sor to generate the required output in 
later expanding (at full load) from 240 
psia and 1200 F to atmosphere in the out- 


put turbine. ‘ Fig. 2, above—One of the power-gas-unit pistons dis- 
mantied after having been in service. Diesel piston at 
Semiclosed-Cycle Operation Os right, cushioning piston at extreme left. Fig. 3, below— 


Three-cylinder power-gas unit completed some time ago 
has developed more than 6000 hp at shaft of its asso- 


Air enters the inner circuit at 60 psia 
just ahead of the precooler, joining with 
the main flow of air returned from the 
regenerative heat exchanger. Total flow 
is compressed to 240 psia in two stages 
with intercooling provided. After com- 
pression the air is heated in a regenera- 


ciated exhaust gas turbine during Sulzer test stand runs 





tor to the highest temperature economic- 
ally practicable and divided automatically 
into two streams. One part is led to the 
combustion chamber, heated to a high 
temperature by direct combustion of oil, 
cooled to about 1200 F in a separate heat 
exchanger and passed to the output tur- 
bine at about 240 psia. Remainder of air 
flow is heated to 1200 F by transfer 
through the tubes of the heat exchanger 
and then expanded in a turbine to 60 psia 
to drive the three compressor stages. 
Only relatively clean air circulates 
within the inner circuit, the products of 
combustion passing through only one 
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Fig. 4—Free-piston compressor cross-section indicates ar- bers at extreme ends and connecting linkage. Axial-flow 
rangement of supercharged opposed-piston diesel cylinder, compressor discharges to piston-compressor suction; high- 
solidly connected compressor pistons, cushioning cham- pressure air charges diesel cylinder through piping shown 
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heat exchanger and the output turbine. 
The sole parts subjected to very high 
temperature are the combustion chamber 
itself and the heat exchanger. The pres- 
sure difference between inside and out- 
side passages of the high-temperature 
heat exchanger is negligible. 

All the foregoing pressures and tem- 
peratures are stated for full-load condi- 
tions. As less fuel is fired, temperature 
of air within the closed part of the cycle 
falls slightly, reducing the compressor- 
drive-turbine speed and consequently the 
quantity of air circulating. Reduced air 
flow restores equilibrium conditions at 
about the same temperature as at full 
load but with reduced pressure through- 
out the cycle. 

For starting, the compressor is brought 
up to moderate speed by an electric motor. 
Additions of fuel in the combustion cham- 
ber result in a net excess of power avail- 
able to bring the entire unit up to speed. 

The turbines and compressors of this 
cycle represent no particularly difficult 
design problems; their types and dimen- 
sions are the same as for others already 
developed as auxiliaries for the power- 
gas machines and reciprocating-engine 
supercharging. Much research has al- 
ready been devoted to materials to with- 
stand stress at high temperatures and on 
the aerodynamic efficiency of blading for 
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Fig. 5—In semiclosed cycle, power-output turbine uses combustion gas generated 
to heat air in closed circuit. Atmospheric air compressed to 60 psia joins the 
circulating flow. After cooling, total flow is compressed to 120 psia, intercooled 
and finally raised to 240 psia. After regenerator, part of flow is heated by direct 
combustion of oil; it then gives up part of its heat to remaining larger portion, 


and leaves the cycle by expanding through the power turbine. 


Remaining heated 


air stays in closed circuit, expands through turbine driving the compressors and 
after passing through regenerator joins entering makeup air ahead of precooler 


compressors and turbines. Much more 
remains to be done, however. 

As a practical measure the various 
elements have been built and tested sep- 
arately before being combined into a com- 
plete power unit. At present an output 


turbine with associated combustion cham- 
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Fig. 7—Expected range of gas-turbine-cycle thermal effi- 


ciencies compared with stationary steam plants of 40,000 


kw and marine-propulsion units of 20,000 kw at various 
initial cycle temperatures 


steam pressures and for given 
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ber, Fig. 6, is under test at Winterthur. 
Fig. 7 compares the expected range of 
gas-turbine plant performance at various 
turbine-inlet temperatures with that of 
stationary and marine steam plants for 
various steam pressures and temperatures 
at turbine throttle. 





Fig. 6—Semiclosed-cycle combustion chamber and gas tur- 
bine, built for experimental purposes, shown on test bed 
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Universal Chart Gives Speedy Answers 
To Problems in Fluid Flow 


Piping design depends on fluid nature and pipe interior sur- 


face. These charts speed up cut-and-try solutions and facili- 


tate selection of size commensurate with fluid pressure loss 


By W C WOODMAN 
Stone & Webster Engineering Corp 


> Wirth pata that have recently become 
available it has been possible to prepare 
a universal chart for the rapid solution 
of problems concerning fluid flow in 
closed conduits or pipes. The solution 
takes proper account of variation in fric- 
tion factor as a function of Reynolds Num- 
ber and conduit-wall relative roughness. 

Data in regard to friction factor as a 
function of Reynolds Number, having 
been available for several years, were 
incorporated in numerous charts. One of 
these by the author appeared in Power, 
Aug 20, 1929, pp 292-3. Correlation of 
the friction factor to pipe-wall relative 
roughness is a more recent development. 
Relative roughness is the ratio of abso- 


lute roughness of inner-wall surface to 
inside diameter. Absolute roughness 
measurements are arbitrary in nature, 
being determined experimentally. 

In 1933 R J S Piggott published a 
chart, which several textbooks have re- 
produced. Derived from experimental 
data, it delineated friction factor in 
terms of relative roughness. Since then 
as a result of mathematical research by 
Von Karman, Colebrook and others, a 
functional relationship has been devel- 
oped. It enabled establishing a group 
of friction-factor curves covering the en- 
tire range from perfectly smooth pipes 
to the region of complete turbulence 
with rough pipes. L F Moody presented 


these curves in Transactions, ASME, 
Nov 1944, pp 671-684. The family of 
friction-factor curves, Fig. 2, is based on 
his paper except that the units are con- 
verted to those an engineer uses. 
Fanning’s equation for pressure loss, 
4fV2L 
“2gd 
correlates pressure loss in closed con- 
duits to the fluid quantity flowing and 
other variables, and is fundamentally 


h= 
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Equation Symbol Legend 


= pipe diameter, ft 
= pipe diameter, in. 
= friction factor: a function of both 
So ee Number = Vod/z = 
dz = 
and relative roughness = «/d 
= fluid flow, lb per hr 
= = of gravity = 32.2 ft 
per sec per 
= pressure drop, ft of fluid 
= length of pipe, ft 
= fluid pressure, psf 
= fluid pressure drop, psi 
= one @ average spealae volume, cu 
t 
= fluid 4. SR 
= fluid viscosity, English units, 
Ib (force)x sec/ft? 
= fluid average density, Ib per cu ft 
= pipe-wall absolute roughness 
= pipe-wall relative roughness 
represents “‘function of”’ 
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Fluid-Flow Theory 


An expression can be deduced for fluid-flow 
pressure drop by means of dimensional analysis 
as follows: 


_ VoL Vod e« 
initiating o[ 5] 


This is Fanning’s equation where friction factor 
f has been replaced by some unknown function 
of the two parameters, Reynolds Number, 
Vpd/z, and relative roughness, e¢/d. 

The nature of this unknown function must be 
determined by test measurements. If values of 


Ved 


V 
the function® [= 1 Jere plotted against—— 


itself, a family of smooth curves should result. 
Colebrook’s function expresses the relationship 
between friction factor, Reynold’s Number and 
relative roughness, and was used by L F Moody 
in fairing and plotting this family of curves as 
Presented in his paper and as reproduced with 
different units in Chart III of Fig. 2, p 76. 

Streamline versus Turbulent Flow. When 
the dimensionless Reynolds Number is suffi- 
ciently small, individual fluid particles move 
in straight lines parallel to the pipe axis in a 
type of motion described as streamline or 
laminar. With higher values of Reynolds Num- 
ber the flow is said to become turbulent with 
the development of radial velocity components. 
These appear in the central fluid zone and break 
up the straight-line motion of fluid particles, 
parallel to the pipe wall, producing eddies and 
vortices, 

Streamline Flow. With streamline flow the 


pressure loss is directly proportional to the 
first power of the velocity. Since V — 0 at the 
pipe wall the factor e/d disappears. AP can be 
proportional to V only if 


rr "i 
or Pe, 


When this value of f is substituted in Fanning’s 
equation it reduces to 


he KVLz 


i 


Thus in this type of motion, pressure loss is 
proportional to the viscosity and independent of 
the fluid density. The friction factor is in- 
versely proportional to the Reynolds Number 
and independent of surface roughness. This is 
illustrated in Chart III, Fig. 2, for values of 
Reynolds Number below 15. 

Complete Turbulence. On the other hand 
in cases of extreme turbulence, as with very 
high values of Reynolds Number or with 
moderate values of Reynolds Number coupled 
with a very rough pipe wall, it has been ob- 
served that the pressure loss is proportional to 
the square of the velocity. This can be true 





only if 
Vod 
Zz 
or f = $(e/d) only. 
Again substituting in Fanning’s equation, 


K VoL 





t 
AP = + 
+[ 7] 

With complete turbulence the pressure drop 
is proportional to the fluid density and inde- 
pendent of its viscosity. Here the friction 
factor is independent of the Reynolds Number 


MMM 


and a function of relative roughness only. In 
Chart III, Fig. 2, the region of complete 
turbulence to the right of the dotted line indi- 
cates the above relationship, and the friction- 
factor curves become a system of straight lines 
parallel to and independent of the F/Dz axis. 

Transition Zone. Between the foregoing two 
extremes there is a transition zone of incom- 
plete turbulence bound by the curve for per- 
fectly smooth. pipe and the limit line for the 
zone of complete turbulence. Since perfectly 
smooth pipe must be characterized by the total 
absence of roughness, the factor e/d disappears, 


and 
yee [= bw 


Again the relationship of friction factor and 
Reynolds Number must be determined by test 
measurements, and the curve for smooth pipe 
appears in Chart III, Fig. 2. In a perfectly 
smooth pipe the friction factor is independent 
of ¢«/d and these curves merge into the smooth- 
pipe curve. The equation for this curve as 
given in Moody’s paper is: 
RVf 


1 
Vf 2.51 
In the transition zone between the perfectly 
smooth pipe and the dotted line indicating the 
lower limit of complete turbulence, the friction- 
factor curves are both asymptotic to the 
smooth-pipe curve and to the horizontal lines in 
the zone of complete turbulence. In this transi- 


= 2 log 1 





tion zone the curves follow the Colebrook 
function: 
1 fd 2.51 
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correct if the friction factor is properly 
expressed as a function of the Reynolds 
Number and the relative roughness. Ex- 
pressing this equation in more conven- 
tional engineering units, it becomes 
a ihe 4fpV2L 

29d 


or AP = 0.0000134 
D 

This represents truly the relations for 
all fluid flow provided the pressure drop is 
relatively small (not over 10% of initial 
pressure) so changes in specific volume 
may be neglected. The author describes 
tluid-flow determinations with large pres- 
sure loss, Power, Sept 1944, p 82. 

Fig. 3 is a nomogram of the above 
equation. This chart alone solves many 
problems directly, especially after some 
experience has been gained with average 
friction factors. Average values of fric- 
tion factor applying to the steam flow in 
different pipe sizes are indicated. Most 
of the axes in Fig. 3 are plotted with 
double scales thus simplifying mechani- 
cal labor in using the chart. As a final 
operation in step 4, the straight edge 
pivots on the ¢ axis between the D and 
AP scales. By rotating the straight edge, 
values of AP can be read corresponding 


Rive stee/ 


x 1000 (d in feet) 


f. 
d 
r=) 
@ 


8 & 


Relative roughness, 
22 


0.02 
0,015 


001 


0.005 
100 60 40 215 1008 6545 215 1 
Pipe diameter, inches 


Fig. 1—Relative roughness for given 
type of interior pipe surface decreases 
with increasing pipe diameter. Scale 
of absolute roughness e« arbitrarily de- 
fined from experimental results. Curves 
should be regarded as center lines of 
rather broad bands that tend to overlap 
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Chart1~-Viscosity 


Viscosity in Ae Moree) 56 = viscosity in “P(mees) x 0.0310 = viscosity in centipoises x 0.0000209 ‘ 
S Ib (force) x sec 
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Fig. 2—Chart | relates the temperature and viscosity for various fluids. Chart II, 
a nomogram, calculates the Reynolds Number for the given viscosities, flows and 
diameters of pipes. Chart III relates the Reynolds Number and friction factor for 
the given values of relative roughness and shows the character of fluid flow in 
pipes. (Viscosity data in the charts is from R L Daugherty, in June 1934 issue of 
“Transactions of ASME”; friction factors from L F Moody, November 1944) 
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sc a series of pipe diameters, and a 
jiameter can then be selected consistent 
with the available pressure drop. 

If more precision is needed an ac- 
urate value of friction factor may be 
fetermined from Chart III in Fig. 2 as 
1 function of both the Reynolds Number, 
F/Dz, and the relative roughness, ¢/d. 


different diameters and with different in- 
side-surface characteristics (absolute 
roughness) is found from Fig. 1. Rey- 
nolds Number, the other independent 
variable in Chart III, can be either cal- 
culated from the problem conditions or 
solved by Charts I and II. Chart I 
gives the viscosity z for a number of 


on Chart I (Note this is at the top; the 
lower scale applies to the nomogram 
Chart II only.) with chart II the Rey- 
nolds Number F/Dz is directly found 
without a calculation (D may have to be 
assumed initially) and with this value 
Chart III is entered directly since the 


companion charts II and III have a com- 


; Relative roughness factor for pipes of mon Reynolds Number scale. 


common fluids. Using the viscosity scale 
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Fig. 3—Nomogram solves for related pipe diameter and fluid straight edge from this point to 125,000-Ib-per-hr flow to 
pressure loss with given values of friction factor, fluid locate intersection point on s axis. From this point lay 
specific volume and hourly flow. Example: Lay straight straight edge to 95-ft length to intersect with t axis. About 
edge from 0.0040 friction factor to 1.00 Ib per cu ft specific t axis intersection revolve straightedge to determine 


volume and locate point of intersection with q axis. Lay related values of inches pipe diameter and pressure drop 
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Simplified Short-Circuit Analysis 
For Small Electrical Systems 


A plant engineer can figure 
circuit-breaker size for new 
feeders or existing-branch ex- 
Editor 
John L King tells how to deter- 


pansions. Assistant 


mine short-circuit current in 


a small industrial generat- 


ing and distribution system 


> SHORT-CIRCUIT STUDIES are too often 
thought of as complicated problems in- 
volving higher mathematics that requires 
laborious analysis on a special calculat- 
ing board. True, short-circuit studies 
can become quite involved and the cal- 
culating board has a definite place in 
system analysis. But close approxima- 
tions can be made for short-circuit con- 
ditions that do not involve more than 
simple mathematics. Application of these 
approximation methods is well within 
the accuracy required in the average 
industrial-plant distribution system. The 
plant engineer who wants to improve or 
enlarge his electrical-distribution  sys- 
tem and provide adequate protection 
will find this simplified analysis of short- 
circuit conditions easy to understand 
and apply. 

When a fault occurs on an ac circuit 
the short-circuit current is determined 
by Ohm’s Law from the voltage of the 
effective source and the impedance of the 
circuit between this source and the fault. 
Short-circuit current equals voltage di- 
vided by the impedance between the volt- 
age source and the fault. Unless an in- 
finite or unlimited generating system is 
assumed the generating capacity of the 
effective source must also be given proper 
consideration. 

Line-to-neutral operating voltage at 
the point of fault is used as the voltage 
of the effective source on 3-phase sys- 
tems. Full-voltage value is used because 
the current to be considered flows before 
the voltage can be effectively reduced. 

Impedance of an ac circuit consists 
of two components, one resistance and the 
other reactance. These two components 
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A plant engineer can determine the circuit-breaker size and interrupting capacity 
for improvement and expansion in his electrical system. Adequate protection for 
the branch circuits in an industrial plant is provided by the panel shown above 


are at right angles; therefore they must 
be added vectorially. Inductive reac- 
tance, used in short-circuit calculations, 
is very large compared to the resistance. 
When reactance and resistance are added 
vectorially the resultant impedance is 
only slightly larger than the original 
reactance. In Fig. 1, R = 0.04 ohms and 
X = 0.12 ohms; therefore: 


Z= VR?+ X?= 
V (0.04)? + (0.12)? = 0.1215 ohms 
which shows only a slight increase over 


the original value of X. In simplified 
calculations the effect of resistance is 





omitted, and reactance used in place 
of impedance. The error thus introduced 
is on the safe side for circuit-breaker 
selection because calculated values of 
current flow are slightly larger than ac- 
tual values. 

Synchronous generators are usually 
considered the only generating equipment 
connected to a power system. Motors 
and other rotating machines that draw 
power from the system are normally 
energy-consuming devices. On short cir- 
cuits, however, these rotating machines 
run by inertia and turn into generators. 
Energy then flows from them into the 
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fault. Therefore total current flowing to 
the fault from the effective source is 
that supplied by the normal generating 
equipment, plus the current from all mo- 
tors. In determining the total primary 
kva capacity that can feed a fault in a 
limited system the summation of the re- 
actances from the various sources to the 
fault is used. In analyzing the primary 
system large synchronous motors can 
be considered generators. Treatment of 
groups of induction and synchronous 
motors in load centers will be discussed 
in detail in the second of this series and 
therefore is omitted here. 

Short circuits occur in four different 
ways on a 3-phase system: 

1. Three-phase faults are the most 
severe but occur less often than other 
types. These shorts are a solid tie be- 
tween all three conductors. 

2. Two lines to ground on grounded 
neutral systems are almost as severe as 
3-phase faults and occur quite frequently. 
These shorts are a solid connection be- 
tween two conductors and the ground. 

3. Line-to-line faults are a solid con- 
nection between two lines. They are much 
less severe than two lines to ground 
faults and do not occur so often. 

4. Single-phase-to-ground faults on a 
grounded neutral system are the least 
severe of all but occur more often than 
any of the others. They represent one 
line connected solidly to ground. 

Three-phase faults can be easily re- 
duced to a single-phase or one-line rep- 
resentation because they affect all three 
phases simultaneously. Simplified cal- 
culations are made for 3-phase faults 
because they represent the severest con- 
ditions. Equipment that protects these 
faults is always more than adequate for 
all others. 

Current that flows in this kind of fault 
is equal to line-to-neutral voltage divided 


by the reactance of one phase, or is equal 
to the line voltage divided by the reac- 
tance times the square root of three. 
(A) Short-circuit current = 
line voltage 
reactance (ohms) X V3 





On the 3-phase generating system of Fig. 
2 assume a fault at N. Reducing this to 
a single-phase representation, Fig. 3, 
the short-circuit current is found by (A) 
above: 


Short-circuit current = 
2300 

(0.4+ 0.51) X 1.73 
This computation becomes more com- 
plicated if a transformer is inserted in 
the circuit between the generator and 
fault because two different voltages have 
to be considered. To add the reactances 
of generator, transformer and line and 
use a single voltage it is necessary to 
convert the ohmic reactances to the volt- 
age used. This is done by multiplying 
the ohmic reactance by the square of 





= 1460 amp 


R - Resistance 
X~-AHeactance 
Z-/mpedance 





Fig. 1—This vector diagram shows 
phase relation of resistance, reactance 
and impedance in ac circuits. Imped- 
ance is slightly larger than reactance 


the ratio of transformation in the direc- 
tion the change is made. Adding the 
transformer to Fig. 3 it becomes the cir- 
cuit in Fig. 4. 


Generator and transformer reactance = 








2 
(0.4+0.2) x (S00) = 54.8 chms, 
and short-circut current = 
== = 230 amp 


(54.8 + 0.51) X 1.73 


Such calculations would soon become 
laborious and intricate if several gen- 
erating sources and voltages were in- 
volved. Therefore two other systems 
have been devised to make these calcu- 
lations in simplified form where highly 
accurate results are not needed. They 
are the per-unit and percent methods. 
In the per-unit method reactance in 
ohms, volts, amperes and _ kilovolt-am- 
peres are expressed in units of arbitrarily 
selected values. These values are re- 
ferred to as 1, or base ohms, volts, am- 
peres or kva. In the percent method 
these values are referred to as 100%, or 
base ohms, volts, amperes or kva. Per- 
unit values are equal to percent values 
divided by 100, and percent values equal 
per unit times 100. 


Sub-transient reactances are always 
used for synchronous generators and 
should be obtained from the manufac- 
turer. Transformer reactances can be 
taken from name plates because they 
are part of the standard marking. Cable 
and distribution-line reactance values 
have to be calculated or taken from 
tables in handbooks. 


Generator and transformer reactance 
values are expressed in percent and re- 
fer to the kva of the machine as a base. 
Cable and transmission reactance are 
usually expressed in ohms and have to 
be converted to percent values at the 
system base. See formula (D), p 80. 

Percent reactance is defined as the 





Distribution line, 
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Fig. 2—Typical 3-phase generating system shows generator 
and line reactance between energy source and fault point 
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Fig. 3—Generating system, Fig. 2, reduced to single-phase 
representation shows line-to-neutral voltage and reactance 
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x= 02 ohms 


Generator, 

2500 kva Transformer, 
2300 v 2000 kva 

3 phases; 2300/22,000 v 
reactance 3 phases; 

per phase reactance 

20.4 ohms per phase 


=0.2 ohms 











x=05/ ohms 
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2300 v 
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Fig. 4—Transformer is added to single-phase system, Fig. 
3, to represent typical operating distribution conditions 


voltage drop, expressed as a percentage 
of the rated voltage, when rated current 
flows. From this statement we write the 
formula: 

(B) Percent reactance (% X) = 


reactance (ohms)* XSamp (line-to-neutral) V3 X 100 
voltage (line-to-line) 





or 
Xx = Xeln V3" < 100 
E\ 

Kva is easier to use as a base than the 
current therefore we determine the cur- 
rent in terms of kva and substitute it in 
the reactance formula (B) above. 

Current or line-to-neutral amperes 
equals 3-phase kva times 1000 divided 
by the line-to-line voltage times square 
root of three. 

(C) Amp (line-to-neutral) = 
3-phase kva" 1000 
voltage (line-to-line) X V3 
or, I, = kva X_ 1000 
BE, V3 

Substituting the current found in (C) 

into the reactance formula (B) we get: 





(D) Percent reactance (% X) = 
reactance (ohms) X 3-phase kva X 100,000 
voltage? (line-to-line) 
X,. X kva X 100,000 
E;? 





or, HX = 





Formula (D) determines the percent 
reactance of a distribution line or other 





Fault N 





x=O2Zohms 
x=05/ ohms 


Transformer, Line, 
2000 kva Na. 2 AWG 
2 300/22,000 v 22,000 v 

3 phases 3 conductors 








equipment where the reactance is given 
or calculated in ohms. It is also useful 
in transferring reactances from one base 
to another. See formula (E), below. 

Calculated reactances can be ob- 
tained on any convenient kva base. On 
any specific system the generators, mo- 
tors and transformers generally have 
different kva ratings. Reactances of 
these machines are always given in 
terms of a machine’s rated kva as base. 
Therefore in preparing a_ short-circuit 
study of the system: (1) select a kva 
base, and (2) convert all reactances to 
equivalent values at the base kva. All 
reactances must be expressed on a com- 
mon kva base before they are added or 
combined. 

Reactances vary directly with the kva; 
therefore by simple ratio a reactance can 
be converted to an equivalent value at 
another kva. 


. kva; 
(BE) %X2= %Xi X — 
A reactance of 18% at 16,000 kva would 
10 ,000 
16,000 








become 18 X = 11.2% at 10,000-kva 
base. It makes no difference what kva 
base is selected, but 10,000 is recom- 
mended because of its convenience in 
slide-rule computations. 


Fig. 5—Single-phase system, Fig. 4, is reduced to one-line 
diagram. This type of layout is for power-system studies 


Since the percent system of short-cir- 
cuit calculations is used where highly 
accurate results are not needed, react- 
ances are combined directly without tak- 
ing voltage transformation into account. 

Even though voltage transfermation is 
omitted from the calculations a common 
voltage base is implied. This base for 
the reactance of any part of the system 
is equal to the operating voltage at that 
point. 

The single-phase system, Fig. 4, is re- 
duced further to a simple one-line dia- 
gram, Fig. 5, and the percent system is 
applied to determine the short-circuit 
current. 

A system base of 10,000 kva is se- 
lected. 

Generator % X at generator base = 
0.42500 x 100 ,000 





- = 18.8 
(2300)! % 
Generator % X at system base = 
18.8 10,000 
——3500 = "5% 


Transformer % X at transformer base = 
0.22000 X 100,000 _ 





72300)? = 7.5% 
Transformer % X at system base = 
7.5X 10,000 
—— 38% 


Transmission line % X at system base = 
0.51 X 10,000 100,000 _ 1% 
(22,000)? ’ 








Machine Kva 
Generator A.... 1000 
Generator B.. 2500 
Transformer C... 3750 
Transformer H.. . 1500 
Transformer J. 3750 
Synchronous motor P 500 


reactance = 0.013 ohms 


reactance 0.012 ohms 





TABLE I—PERCENT REACTANCE FOR EACH MACHINE 


Cable E: 2500 v, 465 ft long. 3 conductors, lead covered, 300,000 cm, v 


Cable F: 2500 v, 530 ft long. 3 conductors, lead covered. 500,000 cm, varnished-cambric insulation, 


Percent reactance 


Line voltage at machine base 


2300 11.2 
6600 9.7 
6600 / 2300 6.2 
2300/440 §.3 
2300 440 5.6 
440 22.0 


arnished-cambric insulation, 





Table !l—Percent 
Reactance at System Base 


Percent reactance 


Machine at system base 
Generator A......... 112.0 
Generator B.... 38.8 
Transformer C... 16.5 
Transformer H_.. 34.0 
Transformer J 14.9 
Synchronous motor P. 440.0 
Cable E... 2.4 
Cable F 2.3 
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Total % X from generator to fault at 
system base = 75 + 38 + 1 = 114%. 
The kva that can feed a fault equals 
base kva divided by percent reactance 
over 100. 
kva (base) 
%X 
100 
Fault kva at N, Fig. 5, = 
10,000 10,000 
-—" a 
“100 
Dividing the %X by the factor 100 
reduces it to unit values, so the answers 
will be in kva instead of percent kva. 
The fault current corresponding to the 
fault kva equals the fault kva times 1000 
divided by line-to-line voltage times 
square root of three. 


(F) Fault kva = 








kva (fault) < 1000 
voltage (line-to-line) V3 
Fault current’'at N, Fig. 5 = 

8780 X 1000 
22,000 x V3 

Note that this value is slightly higher 
but essentially the same as that calcu- 
lated for the circuit in Fig. 4, by the 
long method, which was 230 amp. 

The steps in (F) and (G) can be ex- 
pressed as a single statement. Fault 
current equals the base kva times 100,- 
000 divided by the percent reactance 
times the line voltage times square root 
of three. 

(A) Amp (fault) = 
kva (base) X 100,000 
%X X voltage (line-to-line) x V3 
kva, X 100,000 
%XX EX V3 

Most power systems are more com- 
plex than the simple layout in Fig. 5. 
Therefore an example is given to show 
all steps necessary to determine the 
short-circuit kva and current at the point 
of fault in a system containing equip- 
ment shown in the one-line diagram of 
Fig. 6. Constants of the machines, as 
given on the nameplates or supplied by 
the manufacturer are listed in Table I. 
Point of fault is assumed to be at VW 
as shown on circuit-feeding transformer 
H, Fig. 6. A system base of 10,000 
kva is selected. First step is to change 
all machine percent reactances in Table 
I to 10,000-kva base. 

For generator A the new reactance be- 
comes: 





(G) Fault current = 


= 231 amp 





orl; = 





11.2 X 10,000 
1000 
Using the same method for determining 
the other reactances at the common base 

they become as listed in Table II. 
After the reactances have been re- 
ferred to a common base, they are re- 


7X = 


= 112% 
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duced to an equivalent value for the 
entire system at the point of fault. To 
accomplish this, series reactances are 
added directly and parallel reactances 
are combined by taking the reciprocal of 
the sum of the reciprocals. Parallel 
reactances in groups of two are com- 
bined by dividing the product by the 
sum. 

Starting with the most remote points 
the reactances to the fault point are 
summed up and combined into an equiv- 
alent value. Generator B and trans- 
former C in series become 38.8 + 16.5 
= 55.3%. Reducing generator A and 
generator B plus transformer C reac- 
tances in parallel to equivalent value at 
bus D they become: 

112 X 55.3 


112+ 85.3 9! 2% 
The two cables in parallel become: 
2.4X 2.3 


3442.3 ~ 1:2% 


The generator and transformer equiva- 
lent at bus D, plus the parallel cable 
in series, gives 37.2 + 1.2 = 38.4% as 
equivalent for this branch to bus G. 
Synchronous motor P and transformer 
J in series become 440.0 + 14.9 = 
454.9% at bus G. Two circuits that 


are in parallel at bus G are as follows: 
38.4 X 454.9 
38.4 + 454.9 
This is the system equivalent reactance 
at bus G, which is the same as the 
point of fault. 
The fault kva at V is: 


= 35.5% 





nd = 28,300 kva—See (F) above. 
35.5 
100 
and the fault current is: 
28,300 « 1000 
—_—_—— = 7070 amp—See (G) above. 
2300 V3 i 


This is the current which feeds the fault 
on branch circuit from bus G and which 
would have to be interrupted by a circuit 
breaker. 

Method to determine the system reac- 
tance and fault current at VW in this ex- 
ample can be applied to any system. 
The procedure is no more complicated 
than the example but may be longer or 
shorter depending on size of system. 

No effort has been made here to 
show how to apply the results of the sys- 
tem short-circuit calculations to cir- 
cuit-breaker selection. In the second of 
this series, selection of circuit breakers 
will be discussed by William Deans, 
chief engineer. I-T-E Circuit Breaker Co. 





Generator B~__ 
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Fig. 6—One-line diagram of distribution system used in the example for finding 
fault current at W on the branch circuit feeding load center M and N from bus G 
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Check Fuel-Injection Equipment 
To Insure Peak Diesel Efficiency 


Fuel pumps seldom need attention but when they do get out of 


adjustment, proper corrections must be made. Here are simple 


rules of timing and calibrating to regain original precision 


> BECAUSE OF ITS SOUND DESIGN and pre- 
cision construction, fuel-injection equip- 
ment of modern diesel engines requires 
little attention. occasions do 
arise when it is necessary for an opera- 
tor to know how to time and calibrate. 
The methods covered here apply specifi- 
cally to jerk-pump systems with plunger- 
helix control, but the general principles, 
individually interpreted, 
to other types. 


However, 


can be applied 


Fig. 1 shows the two general types of 
pumps in this classification: (1) the mul- 


Calibration 
marks 





ANN ce 


— 


with internal camshaft 
and one fuel rack for all plungers, and 
(2) the individual pump, equipped with 
its own fuel rack and designed for drive 
from a camshaft supplied by the engine 
builder. As far as timing and calibration 
go, the differences between these types 
are not of great importance, but it is 
essential to know which is under discus- 
sion at any given time. Methods for 
both are described together, with the dif- 
ferences brought out as each operation 
procedure through which these types go 


tiplunger pump, 


Mechanical-construction 
if your pump uses shims 
instead of screw tappets, has one port 
instead of two, or has internally bored 
passages, follow the same principles and 
make adjustments to allow for mechani- 
cal differences as their effects appear. 

Timing and calibration, mentioned 
above, are two separate procedures. Tim- 
ing refers to the setting of individual 
plungers with respect to their barrels and 
to the engine cylinder which they supply, 
to start (or end) fuel delivery at the same 
time in each cylinder during each cycle, 
regardless of injection quantity. Pumps 
with a fixed endpoint for injection are 
marked in two ways: (1) Those labeled 
“Timed for Port Closure” have a square 
top on the plunger with the helix below, 
Fig. 1. (2) Others marked “Timed for 


is discussed. 
details vary: 


Fig. 1—Cutaway drawings of typical 
multiplunger and individual fuel-in- 


jection “umps. Individual 


driven 
gine; 
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individual 
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Port Opening” have a helix at the top 
of the plunger and not at the bottom. 
With flat-topped plungers, injection be- 
gins at the same time from idle to full 
load. With upper-helix plungers, the 
start of injection advances with increas- 
ing load, but the end of injection re- 
mains constant. A third pump type has 
two helices, which means that start and 
end of injection vary from idle to full 
load. The first two pump types can be 
timed without reference to rack setting 
but the third requires a sort of mutual 
treatment as there are two interconnected 
variables. 

Engineers apply the term calibration 
to the process of adjusting pumps to 
deliver identical quantities of fuel to each 
cylinder irrespective of the moment de- 
livery starts and ends. 


Timing Marks Preset 


After factory tests, the builder marks a 
new pump for proper timing and the fuel 
rack is set to enable the engine builder 
to install it quickly and accurately with- 
out reference to internal measurements. 
If a pump is known to be in good condi- 
tion or if a completely new unit is to be 
installed, procedure is simple. If the 
pump is an inclosed-camshaft type, bolt 
it on the engine. Look for radial marks 
on pump housing and camshaft at the 
coupling end. Lining these up puts the 
near-end plunger at position of port clos- 
ure. Bar over the engine crankshaft un- 
til flywheel marks indicate that the cor- 
responding engine cylinder is at the 
proper position for injections to start. 
Manufacturer’s instructions define this 
point. Pump may now be coupled to 
engine. 

If a single-plunger pump is to be in- 
stalled, and the engine crankshaft is cor- 























Fig. 3—Left: This view shows a timed- 
for-port-closure plunger within its bar- 
rel. Right: This plunger is a_ timed- 
for-port-opening one not in its barrel 
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Marks on plunger 
guide cup and 
pump housing 
should coincide 


t 


Fig. 2—Photo of typical individual fuel-injection pump shows, near bottom, the 
marks on the housing and on the plunger guide cup, which coincide when the pump 
is timed correctly. Note graduations on the fuel rack and the provision for adjust- 
ing the pointer after calibration by inserting shims under the securing screw 


rectly fitted, bar over the engine until 
the cylinder in question is at the position 
for start of injection. Now adjust the tap- 
pets until the mark on the plunger guide 
cup corresponds to the marks on the 
pump housing. Fig. 1 (right) shows the 
guide cup and housing in section; Fig. 
2 shows how the coincident marks appear 
from the outside. 

For an inclosed-camshaft pump, it may 
be necessary to adjust the tappets indi- 
vidually. Lack of marks on the inside 
of internal-drive pumps means resorting 
to other methods: (1) Measure with a 
depth gage the distance from top of bar- 
rel (same as bottom of delivery valve) 
to the plunger at port closure and, with 
this dimension known, check it with the 
pump in place. If, for example, a new 
plunger and barrel assembly is to be 
installed, take this measurement before 
the unit goes into the pump; then, with 
delivery valve removed, adjust tappets 
until the indicator shows the same read- 
ing. This is called the dry method. (2) 
To adjust tappets by the wet method, 
remove the delivery valve and allow fuel 
to flow, by gravity, through the inlet port 


and out the top; then raise the plunger 
until flow just ceases. 

Emergency situations may require tem- 
porary use of an old pump or parts; this 
can be done easily with a little analysis 
of the factors involved. Assume that an 
inclosed-drive pump is correctly set, but 
the marks are obliterated, or you want 
to check them. With delivery valve re- 
moved, use one of the above methods to 
bring pump to port closure on the end 
plunger. Check marks or make new ones. 


Replacing Pump Camshaft 


To replace an injection-pump camshaft, 
which is not part of the pump, you should 
know something about the cam profile. 
Without this information, you must find 
the answer by cut and try. Knowing the 
full stroke of the pump plunger or, bet- 
ter yet, distance from port closure to top 
of barrel, you place the camshaft in the 
engine with the cam all the way up (plun- 
ger at top of its stroke) and with the 
engine barred to a point slightly after end 
of injection at full load. Now bar over 
engine to point of injection and adjust 
tappets to port closure. Finally, bar en- 
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gine until plunger comes again tu the top 
of its stroke and make sure that it is about 
0.020 in. from top of barrel. If you are 
a tooth off, this measurement will be far 
out of line; this indicates clearly if the 
camshaft is not correctly placed. Now 
that all pumps are accurately timed, cali- 
bration can be undertaken. 


Calibrating Injection Pumps 


Remember that calibration is defined 
as adjusting pumps to deliver identical 
quantities of fuel. The amount delivered 
on each stroke depends on the position 
of the fuel rack, which turns the plunger. 
The racks on most pumps are graduated 
from “stop” to “full load.” The inclosed- 
drive pump has but one rack for all 
plungers; each individual pump has, of 
course, its own rack. 

Normally, an individual pump needs no 
provision for adjustment between rack 
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and plunger, and all corrections can be 
made in the linkage between the individ- 
ual fuel racks and the main control shaft 
from the governor. However, an adjust- 
ment is provided on some types, Fig. 4. 
In this unit, the rack engages a toothed 
quadrant whose position on the plunger 
can be shifted by means of an adjusting 
screw. Quadrant adjustments of this kind 
are customary in multiplunger pumps 
where the single fuel rack requires some 
means for changing the relation between 
individual plungers and the single rack. 

Actual calibration may be done in two 
ways, the easier being as follows: Locate 
all plungers at about the same vertical 
position in the barrels by inserting blocks 
of various thickness between the cams 
and followers. Cover ports. Set throttle 
linkage, or the single rack, to its lowest 
possible idling position. Remove all de- 
livery valves and arrange a gravity head 


a? alibration 
oll marks 


Tim. Le , 


in fuel supply. Rotate plungers, one by 
one, until fuel begins to flow through, 
then back off until flow just stops. This 
is the bypass position where the vertical 
groove uncovers the port. At this stage 
the individual pump pointers, Fig. 2, usu- 
ally read differently. To obtain the same 
reading of all pointers on the fuel-rack 
scale, use the pointer adjustment by in- 
serting shims in the required amounts 
under the pointer-receiving screws. 

The harder, but more accurate, method 
actually measures the discharge from 
each pump cylinder. This requires simul- 
taneous rotation of the pumps, which is 
done by motoring the engine or by driv- 
ing the camshaft separately. Because the 
quantity of fuel oil discharged during 
each cycle is extremely small, at least 
100 revolutions should be made to secure 
measurable and accurate results. To test 
the pump metering (without pressure) 
disconnect the injection tubing and lead it 
to separate cups for collecting the fuel. 
However, actual operation can be simu- 
lated by collecting the fuel as it sprays 
from the nozzles. This is one way of dis- 
covering scored or worn plungers. 

As mentioned before, double-helix 
pumps require special treatment when it 
comes to calibration. Perhaps the best 
way begins with calibration of all racks 
to the idling position, as described. Then, 
with all racks moving together, adjust 
the pumps to port closure by the flow- 
through method and then check them for 
port opening. If this is done carefully, 
duration of injection in crankshaft or 
camshaft degrees should be the same on 
all pumps, and delivery should be equal. 


Emergency Changes Timing 


There are times when it may be desir- 
able to undo deliberately all this pains- 
taking work. For an engine eperating 
normally in all respects, injection pumps 
should be correctly timed and calibrated, 
but when an abnormal condition develops 
and it is necessary to continue operation, 
it may prove advantageous to load cylin- 
ders unevenly to compensate for other 
troubles. Pressure indicators and ex- 
haust-temperature pyrometers give reli- 
able information about the combustion 
process and, although the injection equip- 
ment is known to be perfect, these de- 
vices may sometimes reveal substantial 
differences between cylinders. When 
this happens, perhaps the safest proced- 
ure, if the engine can’t be shut down, is 
deliberately to unload the hot cylinder 
partially by injection-equipment adjust- 


ie tras ee 


ment. Of course, the engine should be 
shut down as soon as possible and the 
necessary corrections made at the seat 


of the difficulty. 


Fig. 4—This individual fuel-injection pump has a quadrant adjustment. The ad- 
justing screw shown permits turning the quadrant in relation to the plunger and 
thus provides adjustment between the rack, shown in foreground, and the plunger. 
Timing mark on projecting finger matches line around the guide cup at port closure 
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Fig. 1—The solariums posed a difficult heating problem be- 
cause they are 75% exposed. Two separate coils of 14-in. 














pipe meet the required heat input and feeders run adjacent 
to the exposed exterior wall where heat loss is the greatest 


Radiant Heating for Modern Construction 


These practical pointers show that installing a radiant-heating 


system is neither difficult nor excessively expensive if the job 


is well fabricated and engineered. As with any other heating 


arrangement this effective system should not be “‘guessed in” 


> A RADIANT-HEATED BUILDING can be 
comfortable at slightly lower tempera- 
ture than one heated by a conventional 
system. The reason is that heat distri- 
bution depends not upon air circulation 
but upon the principle of warming large 
surfaces so radiation controls loss of 
normal body heat. 

Most radiant-heating systems use hot 
water. Supplied direct from a boiler or 
heated by converters on steam lines, it 
is the most popular medium because of 
the low cost ef converters and circula- 
tors. A few installations get good re- 
sults with steam as the heating medium, 
but it introduces construction complica- 
tions and condensate-drainage problems. 

Heating large structures like industrial 
buildings and airplane hangars by a 
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conventional method is usually difficult 
because high ceilings introduce distribu- 
tion problems. For instance, in machine 
shops where small high-temperature 
heaters are concentrated along exterior 
walls, employes nearest the elements 
usually are “baked” while those farther 
away protest about the cold. 

Door openings, such as hoists or air- 
plane hangars need, often cause tre- 
mendous heat losses. Reheating an area 
chilled by opening a large door involves 
not only considerable time but a great 
deal of additional heat input. A test in 
a hangar demonstrated the quick response 
and economy of radiant heating. The 


doors were left open until inside tem 
perature dropped 22 deg. After closing 
them normal temperature was restored in 
6% minutes. 

Plants engaged in processes involving 
considerable water report that floor- 
imbedded heating coils eliminate damp. 
floor problems by constant evaporation 
of moisture. Imbedding the heating 
pipe in the floor also releases space for 
machinery, platforms, crane runway: 
and hoists. 

Since usual practice imbeds the pipe 
in concrete walls or floor it must have 
high corrosion resistance, be easy to 
bend, either hot or cold, by hand or ma- 
chine, and to weld, and have a coefficient 
of expansion about the same as concrete. 
The latter makes slab cracking negligi- 
ble. Wrought iron proves suitable in 
these respects. 

When calculating heat load in a radi- 
ant-heating floor system for a basement- 
less structure allow 15 to 30% for 
ground loss. Since the coils conduct 
heat into the ground as well as into the 
floor slab, once the system is operating 
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the ground is warmed and reverse losses 
diminish. For example, in midwinter 
the temperature gradient existing be- 
tween pipes carrying 140-F water and 
the minimum ground temperature of 
50 F, could extend theoretically over a 
layer of ground 10 ft or more in depth. 
Heat flow through such a barrier is 
small. There is no reason to believe 
that reverse losses with this system are 
excessive. 

Studies show that heat loss is greatest 
at floor-slab edges and footers. If the 
slab is poured flush with sidewalls or 
footers, or both, there is a continuous 
high-conductance path from the slab to 
colder areas. Thus, it is advisable to 
insulate between the slab and sidewalls 
or footers. 

Neither structural nor temperature- 
distribution reinforcing interferes with 
radiant-heating coils in concrete slabs, 
and vice versa. The designer may select 
the proper reinforcing and then adapt 
the design accordingly. If there is a 
possibility of earth settling beneath the 
slab, practical reinforcing should be in- 
stalled just as in a normal structural 
slab. 

Slab thickness depends upon floor 
load. But for efficient heat transmis- 
sion put the radiant-heating pipes as 
near the slab top as possible, with a 
minimum cover of 1.5 to 2 in. If coils 
are buried deep water temperature must 
be increased for desired results, al- 
though such variations are minor. Most 
contractors lay coils directly on the fill 
while others rest them on small concrete 
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Fig. 2—In one wing prefabricated concrete blocks resting on planks support the 
pipes and permit laying reinforcing between them. Concrete then covers network 


piers or the steel reinforcing material. 

In a large slab, where expansion joints 
are necessary, there are several ways to 
install coils so they do not interfere 
with free slab movement. One practice 
places them so only bottom of slab con- 
tacts them if it is not too thick. When 
cast in the slab proper, pipe expansion 
joints or felt sleeves are effective to 
bridge expansion joints, Fig. 5. Radi- 
ant-heating systems operate at relatively 
low temperature, thus obviating the 
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Fig. 3—For radiant-heating jobs the curves show relationship between heat dis- 
sipated per sq ft of panel surface, mean water temperature, pipe size and spacing 
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possibility of heat reducing the con- 
crete’s strength. 

Heat input to maintain design tem- 
perature is the determining factor in 
coil design, pipe size and_ spacing. 
Nearly all the 4000 radiant-heating sys- 
tems in this country utilize either the 
continuous coil or grid design. A few 
installations employ combinations. Coils 
are designed for their radiating surface 
and not for hydraulic capacity. The 
sinuous element may be bent and welded 
easily as a “custom-built” proposition 
and transported to the project, or fabri- 
cated in the field with simplicity. Also, 
it can be run into long lengths; 400 ft 
is not unusual in an industrial installa- 
tion. 

The grid design serves for large floor 
areas because exceptionally long pipe 
runs are possible without excessive fric- 
tion head. Manifolds, or headers, usu- 
ally are two sizes larger than the grid 
pipes; therefore tee welding is _per- 
formed easily. 

A simple way to balance a radiant- 
heating system and avoid short circuit- 
ing is to design it on a reverse return 
or looped circuit. Although separate 
return lines from individual coils may 
be run directly back and valved just be- 
fore entering boiler or heat exchanger, 
normal practice connects return lines 
from each element to a common main, 
and valves each line at the connection. 

In a radiant-heating design for any 
structure, lay out a tentative plan for 
supply and return mains before consid- 
ering individual room elements. Deter- 
mine sizes of mains carefully in accord- 
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Fig. 4—Here the sinuous coils rest on waterproof paper laid on a 4-in. gravel fill. 
Feeder lines run to supply mains in a tunnel now covered with concrete blocks 


ance with hydraulic-flow requirements. 

Avoid crossovers if possible because 
they introduce additional venting and 
drainage problems. Also, they some- 
times make it necessary to increase floor- 
slab thickness. Even though the sys- 
tem operates at low temperatures and 
velocities, sound engineering calls for 
vents in the circuits wherever they change 
elevation and at all high spots. Manual 
or automatic vents may be tapped into 
the lines, and outlets installed at con- 
venient points throughout the building. 


Controlling Flow 


In small grids fabricated of single 
pipes in a straight run between two mani- 
folds, it is not necessary to equalize 
water flow because supply and return 
connections usually come off at di- 
agonally opposite ends, thereby equaliz- 
ing frictional resistance in all pipes. 
However, in a large grid where individual 
pipes may form a continuous coil, bal- 
ancing cocks are sometimes installed to 
compensate for differentials in fluid 
flow or heat demand. 

Amount of pipe to produce desired 
temperature from individual coils or 
grids embedded in concrete floors is 
most commonly calculated by the simple 
formula given below: 


2 


AL 


P = 35xAxaT 


P is linear feet of pipe; HL, heat 
load in all directions; A, external pipe 
surface per linear foot; and dT, tem- 
perature difference, water to air. 
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External surface per linear foot of 
wrought-iron pipe is: 


Pipe size, in. Surface area, sq ft 


eee 

, rreeererrr corres 
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eer 0.435 
Di Se eews eae peesened 0.498 
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eT eT CT eT TT Tee 0.753 


Having established (1) heat-input re- 
quirements in Btu per hr per sq ft of 
panel surface to compensate for known 
losses and (2) mean water temperature 
to be used, it is possible to select pipe 
size and spacing for the radiant-heating 
elements, Fig. 3. 

Experience shows that the closer the 
mean water temperature is to 140 F, 
the more efficient the system in over-all 
size. One-inch pipe is generally used 
where heat load (taking reverse losses 
into consideration) is 85 Btu per hr 
per sq ft of panel surface, or less. Loads 
under 30 Btu indicate smaller pipe, and 
those of more than 85 call for pipe 
larger than one inch. Remember that 
supply branches for room coils are also 
thermal conductors and should be cal- 
culated in heat input. 

Fabrication of pipe into coils natur- 
ally involves bending and welding. While 
a few contractors fabricate them in the 
shop for transportation to a site, recent 
trend is toward field fabrication. Por- 
table welding equipment and simple 
bending tools such as hickies (for bend- 
ing conduit) facilitate the latter method. 


In building coils be sure to: (1) apply 
bending stress successively to short pipe 
sections. (2) Advance the bent pipe 
out of bending zone so it is not subject 
to further stress. Apply bending force 
as a slow, steady pressure instead of a 
sudden impact or jerk that may flat- 
ten or fracture the pipe. 

Tests indicate that minimum diameter 
of cold bends of standard wrought-iron 
pipe is as follows: 


Pipe size, in. Bend diameter, in. 
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When pipe is bent, certain portions 
are stretched and others compressed. 
This thins portions of the outer wall 
and thickens parts of the inner wall. 
Best practice minimizes these actions. 
Successful bending demands that no por- 
tion of the pipe be stretched beyond a 
reasonably safe limit and the area of 
stretch be distributed equally over the 
entire bend rather than concentrated at 
one or two points. For a given size 
pipe, percentage of stretch to make a 
good bend increases as bend diameter 
is decreased. For a bend of given di- 
ameter, percentage of stretch increases 
as pipe size increases. 

When gas welding wrought-iron pipe, 
it is not necessary to use high-carbon- 
alloy rods intended only to increase 
strength of the deposited metal. Gener- 
ally, rods that meet the specifications of 

(Continued on page 154) 
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Fig. 5—Loop the pipe and cover it with 
felt when crossing the expansion joints 
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Well-Chosen Alarm and Shutdown 


Instruments Guard Life and Equipment: | 


Even though normal control holds flow, level, temperature, 


pressure and other variables of a process within specified limits, 


safety and economy demand additional protective devices to 


signal when safe operating limits are approached or exceeded 


» AN EMERGENCY INSTRUMENT’S primary 
purpose is to sound an alarm or shut 
down equipment upon some abnormal 
operation. In most instances, the same 
kind of device built for control service 
can be used for an emergency trip or 
alarm, but it is not advisable to use the 
same unit for both services. Independent 
connections from the emergency instru- 
ment to the system give the added pro- 
tection of a separate circuit. 

Whether an operator or instrument con- 
trols the changes that occur in a process, 
the need for alarms and shutdown de- 


vices to protect against the failure of man 
or machine cannot be denied. 
Assume a piston-type gas holder riding 


on a system between low-pressure blowers 
and high-pressure compressors. If the 
electric circuit to the blower motors trips, 


By C S BEARD 


Instrument Engineer 
Southern California Gas Co 


the high-pressure compressors soon draw 
the holder pressure dangerously low. An- 
other instance: In a large, 3-electrode, 
electric furnace, if oil circulation to the 
transformer stops it is vital that the op- 
erator know this immediately. But not 
relying upon his reactions, the furnace 
must be shut down automatically. 

The same variables that we strive to 
control with instruments are the ones that 
may offer a hazard to life or equipment 
if they exceed a maximum or minimum 
value. We. therefore, deal with the fol- 
lowing functions when selecting equip- 
ment that is suitable for alarms: 


. Pressure that is both high and low 
. Level that is high and low 
Temperature that is high and low 
Flow rate that is high and low 

. Electrical-circuit characteristics 

. Chemical change 

. Movement 

Methods by which an operator is noti- 
fied of an emergency condition are (1) 
audible and (2) visible. Experience has 
shown that in some aggravated cases it 
might be an excellent idea to employ a 
type of alarm acting upon the sense of 
touch. Distinctive-sounding horns or bells 
serve in locations having only a limited 
number of alarms, but it is difficult to 
obtain enough tones to differentiate be- 
tween a large number. Consequently, best 
practice is to attract the operator’s atten- 
tion with one horn or bell; he then refers 
to a panelboard to identify the nature of 
the trouble. 

Central-control panel lends itself to a 
well-located and engineered signal system 
because it provides a substantial increase 
in desirable alarms as new functions are 
installed. Tendency to add alarms often 
leads to decentralization and a multiplic- 
ity of systems. which cannot but confuse 
the operators. On the other hand, it is dif- 
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Fig. 1—A switch and relay, or two switches, provide a visible 
of emergency. 


and audible signal to warn 
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The same 





arrangement may shut down a machine. One lamp indicates 
an energized circuit, and the other the tripping operation 
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ficult to overemphasize the desirability of 
centralizing identification mediums where 
the operator can immediately learn what 
is happening. 

If the signal board carries a single 
lamp for each indication, it is best to 
have the lamp lighted when the operating 
function is normal, and extinguished upon 
emergency. This method precludes the 
possibility of an emergency occurring 
without any evidence should a lamp on 
the alarm board burn out. Using two 
lamps for each alarm has the advantage 
of showing when the circuit is energized 
so that the tripping control device lights 
a second lamp, Fig. 1, A and B. In A, a 
mercury switch controls a relay to operate 
light and horn. When mercury switch is 
open and alarm circuit energized by clos- 
ing the supply switch a green lamp burns. 
Abnormal] operating conditions tilt the 
switch to energize an alarm circuit. 
Horn may be silenced by opening the sup- 
ply switch, but a red light shows that 
relay is still in alarm position. System 
in B is the same except that two mercury 
switches operate simultaneously instead 
of the relay. 

Instead of lamps, an annunciator board 
can mount a series of tabs, which drop 
out to an open position when energized. 
These identify the instrument concerned 
in the trouble. 

Many valuable emergency devices such 
as relief valves, explosion disks, and vac- 
uum breakers do not lend themselves to 
an identifying alarm, but in practically 
every application an instrument that 
alarms upon approach to the operating 
point ef the relief can be installed. A 
study will determine whether it is desir- 
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able to give advance notice of this ab- 
normal condition. 

Relief of steam from a boiler through 
the safety valve is usually just an inefh- 
ciency, which adequate fuel control cor- 
rects. On the other hand, one plant came 
close to disaster when a large gas holder 
was evacuated. It ruptured and air was 
drawn into a system that contained a 
product readily oxidizable to the point of 
combustion. 

Inasmuch as equipment that can be 
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Fig. 3—Movement 
of the float in 
and out of an in- 
ductive field oper- 
ates alarm and 
shutdown. Below: 
Kidney float with 
explosionproof 
signaling switch 
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Fig. 2—Floats are easily adapted for 
protective operation. They can mount 
the vertical rod A; ride on the rod B; 
or hang on the counterbalanced chain 
C. Unit in D is arranged to mount on an 
opening in the tank wall. In the latter 
unit the reach rod must have a pack: 
ing, bellows or flexible-diaphragm seal 


used for alarm service deals with the max. 
imum and minimum limits of the variable. 
it is not necessary to incorporate the re- 
finements essential to most controllers for 
throttling, or resetting, which is so vita] 
to process control. Since installation of 
shutdown and alarm equipment offers 
great possibilities for Rube Goldberg in- 
ventions, care must be exercised so ex- 
pectancy of successful operation is not 
less than that of normal control. 

For example, consider the protection 
of an ordinary tank. Selection must be 
based upon a determination of the cir- 
cumstances if the tank runs dry, or over- 
flows. An overflow line protects surround- 
ing equipment, but economics demands 
a notification of this so the condition can 
be corrected. Low level can be just as 
critical as high. Practically all methods 
of determining a variable described in two 
special sections of Power (“Measur- 
ing and Controlling Liquid Level,” April 
1945, and “Measuring and Controlling 
Temperature and Pressure,” April 1946) 
may be adapted for alarms. This article 
discusses those most readily adaptable 
for dependable operation. 

Fleats are the simplest devices for open 
tanks. They can be attached to the end 
of a rod as in Fig 2, A, ride on a vertical 
rod, B, or hang on a counter-balanced 
chain, C. The switch may be a mercury 
or knife type. It is neither good prac- 
tice nor necessary to try to adapt the ver- 
tical-rod device to a totally closed tank. 
Numerous assemblies are available that 
fasten to the tank side, D. Here the float 
moves within the limits of the bracket 
because the holding tube is flexible. 
Switch is actuated by a rod inside the 
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and shutdown device. 
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Fig. 4—Any of the accepted methods of indicating liquid level that utilize head 
pressure, either directly or as a differential, can be used to actuate an alarm 
These include the air diaphragm A, and the bubbler, B. 
Any changes in level vary the pressure that is applied to the actuating device 

















compressed tube which acts as a seal. 

Kidney floats, Fig. 3, offer the advan- 
tages of easy removal for inspection, less 
agitation at the liquid surface, being out 
of the way of mixers or agitating lines, 
and of being installed on full tanks. In 
the inductive float installed as a kidney 
on a closed tank, movement of the float 
into the field of the coil operates the alarm 
system, Fig. 3. Exercise care in selecting 
a float. Choose one that stands up best 
in the liquid, is large enough to operate 
the alarm, and has correctly designed 


shafting from inside to switch linkage. 

Any of the accepted methods of level 
indication utilizing the liquid head pres- 
sure, either directly or as a differential, 
may actuate an alarm. These include the 
air diaphram, Fig. 4 A, or the bubbler B. 
Changes of level vary the pressure ap- 
plied to the actuating device. 

A differential-pressure instrument com- 
pensates for the vapor pressure in a 
closed vessel because the connection above 
the liquid transmits the vapor pressure, 
while the line at the desired depth in the 














































































































Electrodes | 


Mercoid capsule 


liquid transmits a total pressure equal 
te the vapor, plus the liquid head pres- 
sure. The difference is the liquid-column 
weight, which may be corrected to linear 
units for the kind of liquid in the tank. 
Every differential gage may be used as 
an alarm, either by using the indicator 
shaft to actuate a switch or by complet- 
ing the circuit through contacts in the 
mercury of a mercury-filled gage. Where 
hazardous vapors exist, the pneumatic 
flow controller may operate a remote 
switch placed outside the danger zone. 





























Fig. 5—Above: 
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A pneumatically operated switch sets off 


ones, 


an alarm when the valve pressure varies beyond its limits. 
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Fig. 6—Left: When selecting an instrument that utilizes 
| ]<----Poner supply 


the conductivity of a liquid to complete a circuit or to 
short-out a coil, take full advantage of the manufacturer’s 
experience relative to the conductivity of the liquid 
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Many instruments use the electrical 
conductivity of a liquid to complete a 
circuit, or short-out a coil, Fig. 6, A. 
When selecting these instruments take 
full advantage of the manufacturer’s ex- 
perience relative to the liquid’s conductiv- 
ity. Its chemical characteristics and in- 
flammability determine the circuit and 
type of electrode. 


Units Available 


All accepted methods for indicating 
pressure may be used as an alarm or 
shutdown. Most widely used device, the 
bourdon tube, is readily adaptable be- 
cause the same movement that rotates 
the pointer can operate either the flapper 
of a pneumatic controller or a mercury 
switch. The latter consists of a glass or 
metal eapsule inclosing electrodes in 
such a position that, upon tilting, a small 
amount of mercury shifts to make or 
break the circuit, Fig. 6, B. The variety 
available, ease of mounting, and safe con- 
struction make it one of the most widely 
used devices for controlling low-amper- 
age electrical circuits. When circuit 
amperage exceeds the switch’s rated 
capacity it energizes a relay to do the 
_heavy job. By proper linkage, rotation 
of the bourdon-actuated shaft also may 
be utilized to trip electric contactors. 

Movement of a pressure or temperature 
element may be connected to any of the 
various pneumatic controllers, Fig. 5. 
Here a mercury switch is inserted to op- 
erate an alarm upon an increase to maxi- 
mum, or a decrease to minimum, of the 
valve-diaphragm pressure, which varies 
with the controller’s deviation from the 
control point. Pressure variation caused 
by restricting the nozzle may be used in 
any way desired. 

For high pressures the spring- or 
weight-loaded piston or diaphragm may 
be used for alarm or shutdown. Serving 
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extensively for low pressures are the in- 
verted-bell instrument, manometer with 
a float riding on the liquid of one leg, 
limp-diaphragm gage or bellows. They 
also serve for differential pressure. 

Many instruments that indicate low 
absolute pressures are difficult to convert 
into alarms or shutdown devices. Some 
are the McLeod or Dubrovin gages and 
micromanometers. When the pressure is 
low enough to permit using a Pirani or 
ionization gage, or others that deliver even 
a small voltage, it is not difficult to use 
a contactor on the millivoltmeter or po- 
tentiometer. 

Exercise extreme care in locating the 
sensitive element of a temperature alarm 
te be sure the response is a true indica- 
tion of emergency conditions. An excel- 
lent example is insertion of a thermal 
element to guard against overheating a 
steam-exchanger, so far away in the dis- 
charge line that discontinuance of flow 
allows the line to cool rather than heat 
up excessively as liquid in the heater 
does, Fig. 7. The element must be in the 
liquid section to be protected. This con- 


dition becomes critical in direct-fired 
equipment. 
Must React Rapidly 


The same rules that apply to thermal- 
element installation for controllers, apply 
tc alarms. Make every effort to have the 
element give rapid reaction, even to the 
point of eliminating the thermometer well 
when possible. Means of physically 
strengthening the element must be used 
to guard against erosion. 

Distention of a bimetallic strip, or hel- 
ical spring, from temperature changes 
may operate an alarm. 

Temperature is measured by a galvan- 
ometer-type pyrometer, potentiometer or 
resistance thermometer, and it is possible 
to utilize their movement relative to the 
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Fig. i—Hf a thermal element is to guard a heat exchanger, place it where over- 
heating takes place and not in the line beyond. If discharge stops, line may cool 
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Fig. 8—A flowmeter can operate a con- 
tactor magnetically or mechanically 


temperature that is being indicated for 
operating the alarm. It may be rotation 
of the slide-wire contactor, pen-arm shaft, 
or linear movement of the indicator. 
Pneumatic temperature controllers, like 
those for pressure control, are readily 
adaptable as alarms. The radiation pyro- 
meter may operate high-temperature 
alarms by applying the signaling device 
te the indicating or recording instrument. 

In flow control most frequent need is 
for an alarm to show that flow has de- 
creased below a desired minimum. Ap- 
plications include cooling-jacket water 
for engines, cooling oil in transformers, 
air flow to soaking or annealing furnaces 
and air flow for ventilating vaults and 
shafts. A large percentage of measuring 
devices, especially recorders or those hav- 
ing indicating pointers, may be adapted 
for an alarm. The integrating unit, such 
as a displacement meter, does not adapt 
itself so readily. 

For lines small enough to make a pipe- 
size fitting economical, the area meter is 
particularly good, Fig. 8. Float movement 
can operate a contact electrically, mag- 
netically or mechanically. Here a per- 
manent magnet attached to the float moves 
within close proximity to and operates a 
mercury switch or contactors. It is possi- 
ble to set this instrument quite accurately 
for very low, or zero flow of fluid or gas. 

Movement of a check valve can ener- 
gize an alarm, either by using a shaft 
from the clapper to a contactor outside 
the fitting, or by transmitting clapper 
movement with a magnet mounted on it 
to a counterpart outside the fitting. 
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No. 4—How Large a Boiler? 


(n this practical series based on funda- 
mentals, experience and common sense, 
a consulting engineer shows how to de- 
sign an economical plant for process 
steam and power. No. 3 of this series ap- 
peared in the March issue of Power. 


> Nearty 20 years aco I suggested that 
the expression, percent of rating, be elim- 
inated from the steam engineer’s vocabu- 
lary*, but its use persists and confuses 
in the selection of boilers. 

Boiler horsepower was defined at the 
Philadelphia Centennial in 1876 as the 
evaporation of 30 lb of water per hour 
from a feedwater temperature of 100 F 
to a steam pressure of 70 psi gage. Later, 
the ASME redefined this term as 34.5 lb 
per hr “from-and-at 212 F.” Since about 
10 sq ft (sometimes 12) of heating sur- 
face was then required to evaporate the 
30 Ib per hr, the manufacturer’s rating in 
horsepower became the total heating sur- 
face divided by 10. 

Until this century most boilers were 
hand-fired. Grate width was limited by 
that of the boiler, and length by the dis- 
tance the fireman could spread coal and 
clean the grate—usually 7 ft. Enough 
good coal could be burned to give a safe 
margin over the rating. Poor coal might 
not develop full rating. 

Mechanical stokers had been used prin- 
cipally to save labor but by the turn of 
this century it was found that more coal 
could be burned per square foot of grate 
by using forced draft and that longer 
stokers could be built, thus burning 50 to 
75% more fuel and thereby developing 
150 to 175% of the boiler builder’s rating. 
Soon, with still larger stokers, boilers 
were operating at 200, 400 and even 
close to 1000% of rating. 

That is all the term, percent of rating, 
means, but it persists, perhaps because it 
has been easy to plot draft loss and gas 
temperatures against it. It is more sensi- 
ble to plot such values against Btu or 
evaporation per square foot. 


* Mechanical Engineering, March 1927, p 212 
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Soon boiler troubles appeared. Tubes 
failed because of bad water or poor cir- 
culation; water levels were unstable; 
boilers primed badly and higher pres- 
sures made some designs expensive. New 
designs appeared and disappeared. For 
very large capacities each boiler was gen- 
erally tailor-made for local conditions. 


Watertube Boilers Compared 


The firetube boiler remains with us, 
substantially unchanged for half a cen- 
tury, but the modern and small-sized 
watertube boilers have settled roughly 
into these classifications: 

l. The straight tube: 
stayed header. 

2. The curved tube: (a) .4-drum: 3 
steam drums and 1 mud drum (b) 3- 
drum: 2 steam drums and 1 mud drum 
(c) 2-drum: 1] steam and 1 mud drum. 

Practically all boiler 


sectional or 


manufacturers 


are prepared to make any of these types, 
but some prefer to offer their own modi- 
fications. The important consideration 
to the purchaser is that each type for a 
given heating surface requires about the 
same cubic feet of building space. This 
simplifies the purchaser’s problem. He 
may base his preliminary designs on any 
of these types and know that he can get 
competitive prices and similar perform- 
ance from several manufacturers. 

Most expensive of the four is the sec- 
tional-header straight-tube type. The box- 
or stayed-header type is cheaper, but 
above 250 psi it tends to “weave” and 
cause tube leaks. Because the box-header 
boiler is usually cross-baffled, the flue- 
gas temperatures are generally lower. 
The low-draft loss makes it suitable for 
natural-draft installations. The 2-drum 
type costs no more, sometimes less, and is 
rapidly replacing the straight-tube type. 

The 4-drum boiler tube is 344-in. OD. 
Tubes of 3-in. OD are generally used 
with the 3-drum type. For 2 drums, 3-in. 
OD tubes are standard for the first pass 
and 2-in. OD for the other passes. The 








Fig. 1—For 2-drum boiler as$ume: 3-in.-OD tubes in first pass; rest, 2-in.-OD; 
heating surface 525 sq ft per ft furnace width, based on 20-ft drum centers 
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smaller tubes permit closer tube spacing, 
giving more tubes per foot of furnace 
width. Result is that for the same vertical 
drum centers and drum diameter the heat- 
ing surface of the 4-drum boiler is hardly 
5% more than the 3-drum type. Since 
each delivers the steam from the rear 
steam drum, out of the main circulators, 
the quality is the same for either. 

The heating surface of the 2-drum 
boiler is about 5% less than that of the 
3-drum type, but because there is only 
one steam drum all circulation passes 
through it and leaves less space for steam 
separation. The maximum capacity with 
dry steam is therefore lower for the same 
drum diameter. 

For all preliminary purposes the flue- 
gas temperature may be taken as the same 
for all three designs of the same drum 
centers and the same rate of evaporation 
per sq ft. Bafflle arrangement seems to 
have more effect than number of drums. 
In some sizes cross-baffling materially re- 
duces flue-gas temperatures. 

It is convenient to rate the surface per 
foot of furnace width remembering that 
tube centers are 6 to 7 in. That is, the 
furnace width varies in steps of about 6 
in. Number of tubes that can be installed 
depends on the number that can be placed 
in the mud drum, whose diameter is us- 
ually about 36 in. 

The degree of superheat determines the 
size of the superheater and some boiler 
tubes may have to be omitted to accom- 
modate the superheater. A study of a 
series of 2-drum boilers with various sizes 
of superheaters for several fuels, but all 
with the same drum-center distance, 
shows a maximum surface of 557 and a 
minimum of 510 sq ft per foot of furnace 
width. The average is 525 sq ft, with not 
5% extreme variation, plus or minus. It 
is much the same for the other types. 


Boiler Heating Surface 


Also, the heating surface of all curved- 
tube boilers is almost directly propor- 
tional to the vertical drum-center distance. 
Thus 18-ft centers give 90% of the sur- 
face obtained with 20-ft centers. We may 
estimate the heating surface of any boiler 
if we know the dimensions of one of the 
same type. 

Approximate heating surface of curved- 
tube boilers having 20-ft vertical-drum 
centers and 36-in. diameter mud drum: 


Sq ft, per ft 


Type width of furnace 
rr 525 
DEE Seite seeteacsed 550 
GD 8 600s40eearass 565 


A further study shows that waterwall 
surface can be added to average furnace 
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Fig. 2—Assumptions for 3- 
drum boiler: 3-in. OD tubes; 
water-heating surface 550 sq 
ft per ft of furnace width, 
based on 20-ft drum centers 








in about the amounts in the table. 

The smaller percentages are for opera- 
tion below full load with occasional short 
peak loads. The larger percentages are 
used when the boiler operates for long 
periods at close to full load. These figures 
apply to installations up to a capacity of 
about 150,000 lb per hr. 


Estimating Boiler Size 


We have now a basis for estimating the 
size of a boiler for a given furnace. Here’s 
an example: 

For a 7-retort underfeed stoker, 12 ft, 
3 in. wide: nearest boiler width, 12 ft, 
6 in.; 22-ft drum centers; 2-drum 48-in. 
steam drum: 

Boiler surface: 525 X 12.5 X = = 7200 sq. ft. 
Waterwall surface: 7200 X 0.10 = 720 
Total surface = 7920 aq. ft. 

Each manufacturer offers a slightly 
different surface, but the flue-gas temper- 
atures are the same within the error of 
measurement. It takes a good man to 


measure the average flue-gas temperature 
within 25 deg. 

The user may estimate the heating 
surface of other types in the same way. 

With a stoker of the right length this 
boiler can deliver 75,000 lb of dry steam 
per hour. This is about 86,000 lb from 
and at 212 F, or 10.9 lb equivalent evap- 
oration, per hour per total square feet of 
boiler and waterwalls. This is a 316% 
of rating. If the drum centers were in- 
creased to 24 ft the surface would in- 
crease and the percent of rating come 
down proportionally to 289. If centers 
were reduced to 16 ft, operation would be 
at 434% of rating for same steam output. 

Except for the differences in efficiency. 
the same weight of coal would be burned 
in any case and the same weight of steam 
delivered. The stoker would perform well 
in all cases. How then shall we select 
our boiler? 

If no economizer or air heater is used 
we shall probably select the 22-ft drum 





Firing Method 


Spreader stoker..................... ‘ 





Waterwall Surface Used in Various Furnaces 


Expressed in percent of boiler-heating surface 


Pulverized coal and oil................. 
I nino on bie wer caneness 
Traveling grate with watercooled rear arch 


% Average % 
astra eta dati 20-30 25 
re ath ny ot 8-15 10 
Pee, Sati 20 20 
ae pte ig tattle 10-15 12 
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drum. Usually the larger diameter is 
cheaper than the second steam drum. 
For 250 psi the drum capacity should 
be reduced to about 4000 lb per hr per 
ft, but at 600 psi it may be increased 
te 7000 to 8000 lb per hr. He will be 
wise to consult several manufacturers. 
One other factor must be considered 
in selecting a boiler. The gas velocity 
entering the first pass must not be so 
high that molten ash will be carried into 
the tube banks and close the gas passes. 
This is also a furnace problem, which 
will be discussed in another article. 
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Rules for Boiler Selection 


Quoting again from the same article, 
which was written when the majority of 
installations consisted of straight-tube 
boilers and stokers: “The selection (of a 
boiler and furnace) must be made in the 
following manner: 


= 





Fig. 3—Assumptions for 4-drum boil- 
er: 3!4-in. OD tubes; heating surface 


of 565 sq ft per ft of furnace width, “1. Determine the number of boilers 





based on 20-ft drum center distance 





centers because the flue-gas temperature 
for the 16-ft centers is too high, the efh- 
ciency too low, while the gain from the 
24-ft centers is small and does not war- 
rant the additional cost. 


Boiler Surface vs Economizer 


We can select an economizer or an air- 
heater size for each boiler that gives equal 
final gas temperatures—hence equal over- 
all efficiencies. The low boiler combina- 
tion with the largest economizer has 
the highest draft loss, but the need for 
additional fan power seldom decides 
the design. Unless the mud drum of 
low boiler (16-ft center) can be set 
10 to 15 ft above the stoker floor 
the furnace is too low for satisfactory 
operation at high rates of combustion. 
We must therefore obtain estimating 
prices of three sizes of boilers with econo- 
mizers of such a size that each gives an 
exit-gas temperature of 350 to 400 F, 
and compare the difference in first cost 
of equipment with the difference in an- 
nual fuel cost. 


Limiting Factors 


Let us assume that building restrictions 
require a narrow boiler and that we must 
therefore use a 6-retort stoker proportion- 
ally longer. The boiler surface is now 
6/7 of the surface previously figured, so 
the percent of rating becomes 7/6, or 
369, 327 and 507, all of which are possi- 
ble. But 75,000 Ib of steam must be de- 
livered from a drum whose effective 
length has been reduced to about 6/7 of 
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12 ft, 6 in., or 10 ft, 8 in. This reduced 
drum area so reduces the steam-liberation 
area that we no longer get dry steam. 
Some improvement may be obtained by 
using a larger drum or adding a second 
steam drum. Limitation on the capacity of 
any boiler is the amount of dry saturated 
steam that the steam nozzle can deliver. 
This limit may be reached at 250% of 
rating, or 500%. It depends on how 
many square feet of heating surface 
empty into the drum. 

The maximum quantity of dry steam 
that a steam drum can deliver depends 
on a number of factors. Feedwater qual- 
ity has a decided effect. Degree of con- 
centration indicates this quality, but the 
effect of concentration on moisture in 
steam is not well understood. Since steam 
volume decreases with increased pressure 
for high-pressure boilers, drums gener- 
ally have a greater capacity than those 
for low pressure. 

The “efficiency” of the dry pipe is 
another factor. By lowering the normal 
water level more space is available for 
larger water-separating baffles and other 
devices, thus increasing the “efficiency 
of the dry pipe” and the maximum drum 
capacity. 

Drum capacity is a subject concerning 
which the purchaser needs the soundest 
advice. If he is conservative and limits 
the capacity of a single 48-in. steam 
drum at 400 psi to 6000 lb per hr per ft 
of furnace width he will be safe. If a 
larger capacity is needed, he may use a 
larger diameter or add another steam 


that variations in load and load condi- 
tions demand. 

“2. Select a grate surface (or furnace) 
of sufficient size to permit of conserva- 
tive combustion rates. 

“3. Determine the rate of evaporation 
(and steam-drum size) that feedwater 
conditions permit. 

“4, Select the most efficient heating 
surface (boiler, waterwalls, economizer 
and/or air heater) that draft, coal cost 
and fixed charges will permit.” 


Since that article was written the de- 
velopment of apparatus has been such 
that the cost of high-efficiency equipment 
is not much greater than for moderate 
efficiency. We may start our preliminary 
design with these two assumptions: 


1. For 20,000 lb of steam per hr, or 
less, and for seasonal service as in build- 
ing heating, we may use natural draft, 
low rates of evaporation, 7 lb per sq ft 
maximum, with no economizers or air 
heaters and a unit efficiency of 75%. 

2. For larger capacities we should use 
induced draft and boilers with econo- 
mizers or air heaters, or both. Combined 
boiler and furnace efficiencies should run 
from 82 to 86%, say, 84%. 


Of course there are many border-line 
cases, but these develop after the prelim- 
inary study has been made. 

With those assumptions we may esti- 
mate the maximum rate of fuel burning 
and proceed in the above order. It is 
well to select the furnace for the worst 
fuel the local market offers. Or design 
for the normal coal, check performance 
with the poor coal, and strike a com- 
promise. With this method we cannot 
design a new boiler but it will avoid the 
confusion of analyzing many proposals. 
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Here’s why ball bearings operate successfully under the many 


conditions to which they are applied. C W Pearsall, vice-presi- 


dent, Ahlberg Bearing Co, describes ten designs commonly 


used, giving applications to which each type is best adapted 


P BALL BEARINGS ARE BUILT with features 
that fit specific applications. Some de- 
signs take heavy radial loads, others 
thrust loads, while still others take a 
combination of radial and thrust. Bear- 
ings also have grease plates, felt seals 
or other devices that suit them to certain 
applications. 

An annular ball bearing has a groove 
or annulus in its inner and outer ring 
in which the balls ride. The race groove’s 
radius is slightly larger than that of the 
balls. This raceway provides an ellip- 
tical contact area between race and 
Lalls, which gives a greater radial-load 
capacity than would a flat raceway, and 


Fig. 1 and 2—Single-row deep-groove or Conrad assembly 
ball bearing. Fig. 3—In a Conrad assembly, bearing contains 
as many balls as can be inserted by method shown. 
and 5—Single-row maximum or filling-notch bearing has 
maximum number of balls, while still 














leaving space for 









permits such a bearing to carry thrust 
us well as radial loads. 

Here are ten designs in general use: 

Deep-groove bearing. Most popular 
single-row bearing and most flexible in 
use is the Conrad, Fig. 1 and 2, variously 
called deep-groove, non-filling slot, no- 
notch or continuous-raceway. It is also 
known as a radial design because the 
line through points of contact between 
balls and raceways is perpendicular to 
the shaft, Fig. 2. It carries high thrust 
loads in either direction as there is no 
filling notch and the grooves are deep. 
Under thrust loads, however, contact 
line tends to shift and balls ride up on 


retainer. 


Fig. 4 less capacity. 















Individual Design Features Suit 
Each Ball Bearing to Its Job 


the raceway’s sides. Radial capacity is 
75 to 80% of that for a maximum bear- 
ing, described below, but the deep-groove 
is better suited to take misalignment. 

This type contains as many balls as 
can be inserted by the Conrad assembly 
method (named for its inventor) Fig. 3. 
To permit insertion of balls, inner race of 
bearing is moved to one side as shown. 
Sometimes by slight distortion of outer 
ring an extra ball can be put in. After as- 
sembly, races are centered and _ balls 
equally spaced in them. Then the retaine1 
is assembled around the balls and the 
bearing is ready for inspection. This de- 
sign is suitable for: (1) moderate radial 
loads (2) moderate thrust loads in either 
direction (3) high speeds. 

Maximum bearing. This single-row 
radial bearing, Fig. 4 and 5, is also 
called filling-notch, filling-slot or loading- 
groove. For high radial capacity this de- 

(Continued on page 98) 


Fig. 6 and 7—Double-row filling-notch bearing is 
narrower than pair of single-row bearings but has slightly 
Fig. 8 and 9—Single row angular contact 
bearing in which ball contact is at an angle so bearing can 
carry high thrust loads in one direction, but none in other 
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The following installations 
use Riley-Harrington Stokers 


for burning midwestern coals 


Container Corp. of America 
American Brass Co. 

Allis Chalmers Mfg. Co. 
Ohio Salt Co. 

DesMoines Water Works 
Sherwin Williams Co. 
Curtiss-Wright Corp. 

White Motor Co. 

A. E. Staley Mfg. Co. 
Standard Oil Co. 

Ohio Match Co. 

Industrial Rayon Co. 

Dow Magnesium Corp. 
Owens Corning Fiberglas Co. 
lowa State College 
Independent Towel Supply Co. 
Colonial Salt Co. 

Ford Motor Co. 

Culver Military Academy 
Diamond Magnesium Co. 
White Sewing Machine Co. 
W. S. Weiant & Sons Co. 
City of Salem, Il. 

Agar Packing & Provision Co. 
Pettibone Mullikin Co. 
Terre Haute Paper Co. 

W. T. Rawleigh Co. 

City of Metropolis, Ill. 
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90,000 Ibs./hr. Riley Steam Generating Unit 
A. E. Staley Manufacturing Co., Decatur, Ill. 


A modern, highly satisfactory steam generating unit installation utilizing 
Riley Harrington Traveling Grate Stokers for burning midwestern coals. 


BIL Wy) 


STOKER CORPORATION, WORCESTER, MASS. | 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinnati f 
St.Paul Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphi- 











Stokers for burning midwestern coals... 


When used in conjunction with a properly designed furnace in which overfire air is utilized to 
provide adequate furnace turbulence, Riley Harrington Stokers are producing unusually satisfac- 
tory results when burning low grade midwestern coals. Such a unit was recently placed on the 


line by A. E. Staley Manufacturing Co. A cross sectional view of this installation is shown on 
the opposite page. 


The following features of the Riley Harrington Stoker contribute to its satisfactory trouble- 


free operation when burning midwestern coals. 


1. Undisturbed fuel bed 5. Positive side air seal 

2. Continuous ash discharge 6. Roller chains—no sliding friction 

3. Uniform air distribution 7. No moving parts in fire 

4. Complete air control by 8. Grate surface subject to no 
compartments mechanical stress 





A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 
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Design Features of Ball Bearings (Continued from page 95) 



















































Back to back 
FIG. 12 





Face to face 


FIG. 13 
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Tandem 
FIG.14 








16 and 17—Single-row ball 


sign has the maximum number of balls 
that can be used and still have space for 
a retainer. This requires cutting a notch 
in one side of each race, Fig. 4, through 
which the extra balls are inserted. As 
this notch removes part of the raceway’s 
sides, it is not suitable for high thrust 
thrust bear- 
ings are suitable for: (1) heavy radial 
loads (2) moderate thrust loads in either 
direction (3) moderate speeds (4) com- 
bined radial and thrust loads. 
Double-row bearing. As the name sug- 


or pure loads. Maximum 


gests, inner and outer rings have two 
grooves and there are two rows of balls, 
Fig. 6 and 7. This bearing is slightly 
narrower and has slightly less radial 
capacity than two single-row bearings. 
Ball contact is at an angle, Fig. 7, as in 
the angular-contact bearing, Fig. 9, de- 
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Fig. 10 and 11—Inner ring of self-aligning bearing has double 
raceway; outer ring has a spherical inner surface. 
to 15—Matched pairs of angular contact bearings mounted 
back to back, face to face, and in tandem respectively. 
bearing with grease plate to 





Tandem 
FIG. 17 


FIG. 15 





Fig. 12 
type. 
Fig. 





scribed below. Thrust capacity of a dou- 
ble-row bearing is high, being equal 
to that in the radial direction. It is 
suitable for: (1) heavy radial loads (2) 
heavy thrust loads in either direction (3) 
creat axial and radial rigidity (4) mod- 
erate speeds (5) combination of heavy 
radial and thrust loads. 
Angular-contact bearing. This single- 
row type is also known as a radial-thrust 
design, Fig. 8 and 9. Outer ring has a 
deep shoulder on one side, and on the 
other a shallow one instead of a notch. 
Design permits putting a maximum num- 
ber of balls in the bearing when heat ex- 
pands its outer ring. Ball contact is at 
an angle, Fig. 9, so the bearing can take 
a high thrust load in one direction but 
none in the other. It is used where thrust 
is all in one direction and radial load 





exclude large particles of foreign matter from bearing. Fig. 
18—Ball-thrust bearing. 
Fig. 20 and 22—Felt-sealed ball bearing. 
Snap-ring ball bearing. 
one side and grease plate on the other to increase sealing 


Fig. 19—Self-aligning ball-thrust 
Fig. 21— 


Fig. 23—Bearing with felt seal on 


is heavy. Usually it is mounted with an- 
other angular-contact bearing. The lat- 


the shaft’s other end and 
mounted in opposition to its companion 
to take thrust load in either direction. 
Applications are: (1) heavy radial com- 
bined with heavy thrust loads (2) heavy 
thrust loads in one direction (3) great 
rigidity (4) loads where adjustment is 
required (5) high speed. 

Duplex bearing. Two single-row an- 
gular-contact bearings mounted as a 
unit are called a duplex mounting. This 
type is arranged in matched pairs back to 
back, Fig. 12; face to face, Fig. 13; or 
in tandem, Fig. 14 and 15. Either of the 
first two used where 
shaft deflection must be held to a mini- 
nium, and great rigidity and precision are 

(Continued on page 140) 
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HOUSING 
CAN COST TOO MUCH 





people, and particularly our war veterans, well 

housed quickly. Almost everyone, we believe, 
likes the vigor and imagination with which Wilson W. 
Wyatt, the housing expediter, is going about the job 
of mobilizing our housing resources. 

No one, however, wants the veterans, or anyone 
else, to get a lot of severe economic headaches along 
with the housing. As it stands, the emergency hous- 
ing program runs unnecessary risks of having such 
results. 

Here are the reasons: 

1. The principal opportunity the program offers 
to the veteran is that of buying a high-cost house 
where a chance to rent would, more often than not, 
meet his needs much better. 

2. At the worst possible time, the program adds 
substantially to the dangers of a runaway inflation 
of the sort that inevitably ends in a crash. 

3. Little is done to try to reduce the arbitrarily 
high costs of building, such as those resulting from 
restrictions imposed by labor unions and anti- 
quated building codes. 

4, By giving overriding priorities to unattainable 
goals of home construction, the program endangers 
a volume of industrial construction necessary to 
sustain full employment. 


Needs of Veterans 


First on the needs of the veterans. What many, if 
not most, veterans need is a chance to rent a place ata 
reasonable rental while they are getting shaken down 
in their postwar careers which in many cases are in- 
evitably unsettled at this time. Essentially, what the 
“Veterans Emergency Housing Program” gives them 
is a chance to buy, for about $6,000, a house built 
along conventional lines and padded with much 
unnecessary labor and material cost. 

But what are the alternatives? There are at least 
two. One is to put far more emphasis on more effective 
use of existing housing than the Wyatt program has 
thus far. The other is to see that the proportion of new 
rental units is much stepped up. 

Incredible as it may seem, there are at present more 
than 2,000,000 vacant dwellings in the United States. 
Many of them should be demolished. But many per- 
mit of relatively satisfactory temporary use. Many 
more single dwellings can readily be converted into 
comfortable multiple dwellings. The emergency pro- 
gram assumes that only 350,000 dwelling units can be 


| ee in the United States wants our 


provided this year by these expedients, but it does not 
seem unreasonable to assume that this figure might 
be doubled by a vigorous drive. The result would be 
a better balanced emergency housing program, be- 


‘ cause it would provide more rental housing immedi- 


ately and save critical building materials. 

Of the new housing units contemplated by the 
Wyatt program, it is estimated that only about 20 per 
cent will be for rent. Before the war more than half 
of the homes in the United States were rented. That 
means that unless the Wyatt program is to create little 
less than a revolution in the terms on which homes 
are occupied, it must be revised to include a much 
higher proportion of rental units. 

To secure the result in the face of present high 
building costs special inducements will be required. 
They might be provided by allowing accelerated tax 
amortization of, say, half the construction cost over 
the next five years, together with rent ceilings high 
enough to make this form of investment attractive. 
This would, of course, call for higher rents, but the 
actual price to the veteran, in woe as well as money, 
might well be much less in the long run than if he 
bought an over-priced house now. 


Too Easy To Pay Too Much 


One of the mysteries of the Wyatt program is its 
general emphasis on measures to increase the supply 
of money with which to buy houses when the demand 
for houses is already at an all-time high. Some vet- 
erans may need special financial help, but the plan 
to give 90-95 per cent mortgages generally on new 
homes is not only unnecessary but positively dan- 
gerous. By providing up to $3.5 billions of govern- 
ment-guaranteed credit for homes this year, and 
almost twice as much in 1947, the program will re- 
lease an equivalent amount of individual savings to 
create further demand for goods and services. All that 
such generous mortgage terms will accomplish with 
certainty is a dangerous lengthening of the odds that 
we will not avoid a boom and bust cycle of inflation. 

If building codes were brought up to date and ar- 
bitrary union working restrictions were eliminated, 
the way would be paved for reductions in the price 
of standard houses which, it has been estimated, 
might run as much as 20 per cent. This would both 
give the buyer of a new house a far better run for’ 
his money, and also reduce the inflationary pressuré 
created by the super-generous credit arrangemen 
involved. me 





Getting anything done along this line is difficult, 
particularly because the restrictions are imposed by 
tens of thousands of separate localities and organiza- 
tions. Some headway is being made. The local emer- 
gency housing committees being set up under the 
Wyatt program provide a means of doing much more. 
Far more steam must be put behind this aspect of 
the program, however, if its greatest potentiality for 
permanently constructive accomplishment is to be 
realized. 


Crippling Essential Industrial Production 


The goals set for emergency housing construction 
—1,200,000 new homes started this year and 1,500,000 
started in 1947—are higher than any qualified au- 
thority thinks can be met without crippling other 
essential construction. The reasons commonly as- 
signed for such optimistic goals is that they are in- 
spiring to those in the industry and soothing to those 
who want something tremendous done about housing. 

Under normal circumstances, relatively little dam- 
age might be done by such excessive goals which are 
a common feature of most Washington programs try- 
ing to elbow their way to the center of the national 
stage. However, the emergency housing program car- 
ries with it top priorities for the materials to be used. 
Consequently, other essential construction will have 
to get along on whatever share of critical building 
materials will be left after all demands of home build- 
ers have been satisfied. 

The Civilian Production Administration estimates 
that output of important materials will fall far short 
of needs. It forecasts a 15 per cent deficit in lumber, 
18 per cent in bricks, and 52 per cent in cast iron 
radiators. Hence, unless building materials output 
can be stepped up far more rapidly than now seems 
possible, a prohibitive squeeze will be put on indus- 
trial building to provide the materials needed for the 
Wyatt program. This would complicate unbearably 
the problems of sustaining full employment and get- 
ting the flow of production so important in avoiding 
the boom and bust route. 


Perspective on the Housing Shortage 


What is needed is an aggressive drive to get full 
production of building materials as rapidly as pos- 
sible. Such a drive should concentrate on measures 
aimed at helping the industry remove the obstacles 
to all-out production rather than on such measures 
as the subsidy plan which seems quite likely to suc- 
ceed only in enmeshing the industry in more gov- 
ernment controls. After making due allowance for 
the materials outlook and the needs for essential 
non-housing construction, housing goals should then 
be set as high as feasible. As matters stand, by set- 
ting construction goals before feasible material goals 
are determined, the cart is put before the horse. 

There can be no doubt about the acuteness of the 
housing shortage and the necessity of a program 


commensurate with the magnitude of the problem. 
It also remains true, however, that the housing short- 
age for the nation as a whole is not quite as desperate 
as those who want the country to drop everything 
and go to building houses would have us believe. 

During the war 3% to 4 million new dwelling units 
were built or created by remodelling in other than 
farm areas. The number of families living in such 
areas increased by less than 32 million. Even though 
some of this housing was located in remote places 
as an adjunct of war production works, the wartime 
increase permitted a margin for more housing per 
family at this time. Indeed, it has been estimated that 
the rate of doubling up is only about one-third as 
great as in 1940. The margin did not begin to suffice, 
however, to meet the needs of those millions of people 
particularly in the lower income groups who, thanks 
to rapid increases in income, can afford to have and 
insist upon having better housing than they have ever 
had before. 

A rising standard of income which makes possible 
a new standard of housing for many people is a fine 
thing. Above all, it is important to see the veterans 
get the best possible break in housing. 


But Housing Can Cost Too Much 


The Wyatt program has many good features. The 
emphasis on prefabrication, though perhaps over- 
optimistic, is hopefully modern. The emphasis on local 
collaboration in solving housing problems which are 
inevitably in large part local should lead to per- 
manently valuable results. The vigorous mobiliz- 
ing of 300,000 temporary dwellings to meet at high 
speed some of the most desperate shortage is all to 
the good. 

The main trouble with the program is that it does 
not pay enough attention to the economic havoc 
which may be created in the process of trying to 
meet its excessive goals. As a nation, we should be 
and are willing to pay a high price to get adequate 
housing. But the price will be too high if we: 


1, Give the veteran a bad bargain by selling him 
an over-priced house. 

2. Cripple industrial production needed to create 
good jobs for veterans, and 

3. Touch off a disastrous inflationary sequence in 
the process. 

These pitfalls can be avoided. All of us, includ- 
ing the veterans, have a common interest in seeing 


that they are avoided. 


President, McGraw-Hill Publishing Co., Inc. 
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Ninth Midwest Power Conference 
Explores New Engineering Horizons 


Leading power men discuss atomic energy, central-station and 


industrial power problems, gas-turbine progress, electrical 


equipment developments, diesel engines, and hydro proposals 


> RECORD-BREAKING ATTENDANCE marked 
the ninth Midwest Power Conference, 
held at the Palmer House, Chicago, April 
3-5. For the first time the sessions ex- 
tended over three full days instead of 
two, thus making room for 70 speakers, 
17 sessions, three luncheons and the an- 
nual “All Engineers’ Dinner.” 

Arrangements and background fol- 
lowed the long-established MPC pattern: 
sponsorship by leading Midwest technical 
schools headed by Illinois Institute of 
Technology, close cooperation with Chi- 
cago sections of ASME, AIEE and other 
engineering societies, and papers on 
every phase of power progress. Coopera- 
ting educational institutions included 
lowa State College, State University of 
lowa, Michigan State College, University 
of Wisconsin, Northwestern University, 
University of Michigan, University of 
Illinois, Purdue University and University 
of Minnesota. As usual, Prof Stanton FE 
Winston, Illinois Institute of Technology. 
was conference director, assisted by C A 
Nash, conference secretary. 

Dean L E Grinter of Illinois Institute 
presided at the opening session, James D 
Cunningham, president of Republic Flow 
Meters Co, made the address of welcome, 
and Dean T R Agg, Iowa State College, 
responded for the cooperating schools. 


Atomic-Power Possibilities 


In the first engineering paper, Philip 
Swain, editor of Power, reviewed the 
fundamentals of atomic power. Although 
natural uranium costs only about $2.00 
per pound (prewar), and has the energy 
equivalent of 10 tons of coal, Swain 
warned against assuming that uranium 
could therefore compete with coal cost- 
ing 20¢ per ton. He mentioned present 
great cost of purifying natural uranium. 
of concentrating U235 and of removing 
“poison” fission products accumulating 
in atomic piles. He suggested, however, 
that nuclear “fuel” will eventually find 
commercial applications, probably for 
large power stations and ships. A long- 
range possibility, he said, is direct con- 
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version of atomic energy into electricity 
without a heat-power conversion. 

The great immediate concern, Swain 
declared, is danger from atomic weapons. 
He made three points: (1) In five years, 
more or less, all industrial nations will 
know how to make these weapons. (2) 
They will be able to obtain needed raw 
materials and afford the cost of produc- 
ing atomic weapons in devastating quanti- 
ties. (3) No effective technical defense 
against atomic weapons is likely to be 
discovered. He concluded that the nations 
of the world will face constant deadly 
peril until they achieve full international 
control over atomic weapons. If these 
safety measures succeed, he said, the 
world may look ahead to an eventual 
solden age of atomic energy. 

Partly lifting the veil of secrecy that 
has shrouded most of the uranium pro- 


cessing at the famous Oak Ridge plant, 
R R Wisner, assistant chief electrical 
engineer, Stone and Webster Engineering 
Corp, revealed the character of the elec- 
tromagnetic separation plant designed 
and constructed by his company. 

Streams of uranium ions are shot into 
a vacuum chamber between poles of col- 
ossal electromagnets. In this intense mag- 
netic field the ions follow circular paths, 
smaller in radius for U235 than for U238. 
Separate pockets catch the two isotopes, 
thus achieving the desired separation of 
U235 from U238. 


Oak Ridge Electromagnets 


The Oak Ridge work done under Stone 
and Webster totaled $427,000,000 not 
counting the $400,000,000 value of ster- 
ling silver borrowed from the Treasury 
for use instead of strategic copper in 
magnet windings. Each electromagnet 
at Oak Ridge is 250 ft long and contains 
thousands of tons of high-permeability 
steel. Winding insulation of a single 
magnet weighs 40 tons, 

Steam-station power generation was 
highlighted by papers on the subjects of 


At luncheon on the opening day of the conference: Alf Kolflat, partner and chief 
engineer, Sargent & Lundy, who spoke on “Problems in Power-Plant Design”; J C 
Marshall, Chairman, Chicago section ASME; J R Michel, Commonwealth Edison 
Company; and standing, Otto de Lorenzi, of the Combustion Engineering Company 
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leedwater treatment, operating experi- 
ences and troubles, design problems, ca- 
pacity forecasting, steam-generator auto 
matic controls, smoke abatement, extrac 
tion-turbines and tue] handling. 

In a frank discussion on the engineer- 
ing aspects of feedwater treatment Leo 
F Collins, chemical engineer, The Detroit 
Edison Co, stated that a complete tech- 
field has not yet been 
Most recurrent troubles are 
misapplication of treatment 
than the 
chemistry. Treating 
systems should be designed not only for 
the physical requirements but also for 
the level of talent that will be available 
to operate them. He listed frequent mis- 
takes of the past as (1) preliminary de- 
sign studies being omitted or superficially 
conducted (2) inadequate treating capac- 
ity (3) insufficient operating guides, and 
(4) “stufling” treating equipment into the 
plant. He stressed that all plants can 
well afford the “cost” of competent techni- 
cal supervision. 


nology in this 
developed. 
caused by 
by voids in 


method rather 


science of water 


Feedwater Treatment 


In “Reduction of Turbine Blade Depos- 
its by Water Conditioning,” by M E 
Fitze and F H Long, Wisconsin Electric 
Power Co, the authors related the experi- 
with unconventional water treat- 
ment in a high makeup plant. In their 
company’s Commerce Street plant in 
Milwaukee a 35,000-kw 1200-psig 900-F 
turbine is bled to supply steam to their 


ences 


district heating system. This operation 
causes the plant to use 60% makeup. 

At 1300 psig phosphate was found to 
interfere with silica removal by magnesia. 
A year’s experience with internal treat- 
ment of magnesium oxide for silica re- 
moval in the absence of phosphate has 
shown no detrimental effects other than 
the boiler 
sludge. Insoluble silica deposits in the 
turbine have been reduced. 

Internal treatment for 842 months with 
barium chloride for reducing superheater 


proportionate increase in 


clogging by sulphate has shown no detri- 
mental effects other than the proportion- 
ate sludge increase and the formation of 
feed-line deposits at the point of injec- 
tion. Organic contamination of the boiler 
water through decomposition of carbon- 
aceous zeolite at 1300 psig produced tur- 
hine clogging by water soluble deposits. 


Practical Power-Plant Design 


Alf Kolflat, partner of Sargent and 
Lundy, consulting engineers, addressed 
the joint ASME luncheon, stressing the 
practical angles of power-plant design 
and operation. Changing times, he said. 
are reflected in the attitude of the newer 
operating men toward the laborious and 
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dirty plant cliores such as cleaning boilers 
and loosening frozen coal. In this push- 
button age we must seek cleaner 
easier ways to get this work done. 

P S Dickey, chief engineer, Bailey 
Meter Co, in his paper “Automatic Con- 
trol of Steam Generators and Auxiliar 
ies,” estimated that automatic means con- 
trolled about 50% of bituminous coal 
burned under stationary boilers. He 
pointed out that quality of a control 
system depended not only on the nature 
of the mechanism but also on (1) the 
adaptability to control of the fuelburning 
equipment, pumps, fans and valves and 
(2) the arrangements of the control 
system. Dickey described the different 
types of boiler-feed regulators needed for 
the various boiler designs (1) self-op- 
erated single-element suitable for large 
drums capable of carrying large changes 
in water level (2) relay-operated single- 
element for medium-sized boilers opera- 
ting at medium pressures (3) relay-op- 
erated two-element for medium-sized boil- 
ers operating with small load fluctuations 
and (4) relay-operated three-element for 
large boilers operating at high pressures 
and with highly fluctuating loads. 


and 


Future Needs for Power 


Howard P Seelye, The Detroit Edison 
Co, discussed the difficulty of estimating 
the need for future power-generating 
capacity in his paper on “Future Require- 
ments and Trends in the Use of Electric 
Power.” Adequate capacity must be made 





available to carry future luads but not 
at the expense of incurring excessive 
fixed charges on overexpanded plant cap 
ital investment. This hinges on assuming 
a realistic attitude in considering facts 
and probabilities. A review of the various 
power demands attributable to new o1 
improved appliances for home use. and 
additional commercial and_ industrial 
needs, was thoroughly treated. Various 
methods of calculating short- and long- 
term trends in peak demand can be used 
as a check against each other. 


Industrial Turbines 


Pointing out the enormous number of 
types of industrial steam-turbine units 
made for industrial use, L E Newman, 
General Electric Co, saw potential bene- 
fits from efforts towards standardization 
as stated in his paper on “Extraction 
Turbines For Industrial Power.” This 
can come about by providing fewer rat- 
ings, less variation in initial steam press- 
ures and temperatures and fewer varia- 
lions in generator voltages. The acute 
need of fitting the turbine to the job has 
outweighed other considerations. Designs 
of remarkable flexibility are made from 
standard parts, but despite this it is felt 
that cheaper power can be ultimately 
obtained by striving for standardization. 

In a paper on “Grounding Industrial 
Power Stations,” by R L Witzke, West- 
inghouse Electric Corp, the advantages 
of grounded versus ungrounded operation 
of power systems for industrial plants 


Members of gas-turbine panel: L N Rowley, managing editor of Power; J I Yel- 
lott, director of research, Locomotive Development Committee; D L Arm of lowa 
State College, chairman of the first gas-turbine session; Dr J T Rettaliata, of the 
INinois Institute of Technology; and B G A Skrotzki, assistant editor of Power 
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were compared. In conclusion some form 
of grounding is generally recommended. 

Dealing with the problems of industrial 
power plants, C M Garland, consulting 
engineer, traced general trends in the 
small-plant field and pointed out the diff- 
erences between plants’ of 25,000 kw, or 
less, supplying power and process loads, 
and larger plants designed for production 
of electricity. Citing design improvements 
in small boilers and in control equipment, 
Garland concluded that the skilled de- 
signer can produce a small steam power 
plant that need not take second place in 
technical excellence to its larger fellows. 


Small-Plant Smoke Problems 


Carroll F Hardy, chief engineer, Ap- 
palachian Coals, Inc, cited the results of 
surveys of more than 2200 installations in 
a paper on “Smoke Abatement in Small 
Power Plants.” Of all the plants sur- 
veyed, only eight were in first-class oper- 
ating condition. Fifteen percent had 
minor defects and were well operated. 
Two thirds of the plants suffered from 
operational difficulties, with incorrect fir- 
ing heading the list. Faults included: 
lack of firing method, unnecessary stir- 
ring of fire, overloading the firebox, try- 
ing to force a cold boiler, poor mainte- 
nance and housekeeping, and accumula- 
tions of soot and flyash in gas passages, 
breechings and chimney. 

Common failings leading to smoke 
trouble include (1) lack of means where- 
hy the fireman can see the stack to 
detect smoke and (2) assigning the fire- 
man so many duties that he has no time 
for proper operation and maintenance. 
In Hardy’s opinion, only about 25° of 
combustion-control and metering equip- 
ment in plants surveyed was being oper- 
ated properly. Many instruments were 
disconnected or couldn’t be read, and 
others had been tampered with so results 
were no longer dependable. Another com- 
mon source of difficulty lies in lack of 
cooperation between the boiler room and 
jepartments using steam. This means 
unnecessarily heavy and rapid loading 
of boilers and combustion troubles. 


Better Mixing—-Less Smoke 


Many plants, Hardy said, could be 
taken out of the violator class by proevis- 
ions for better mixing of furnace gas and 
air. While use of steam or air jets is 
not a cure-all, it does solve many cases 
of overloaded or improperly installed 
equipment. For best results with jets. a 
carefully engineered installation is e¢s- 
sential. Valuable information on overfire 
jets can be found in “Technical Paper 
No. 7,” published by Bituminous Coal 
Research, Inc, Pittsburgh. which is now 
being revised and will be available soon. 
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Test curve for single cyclone separator 
tube. A battery of these will be used 
for flyash removal on coal-burning gas- 
turbine locomotive under development 


After pointing out that proper firing 
methods are just as important in mech- 
anically fired plants as in hand-fired ones, 
Hardy discussed in some detail the weak- 
nesses uncovered by the survey. He con- 
cluded by stating that few plants have any 
excuse for making smoke, and the im- 
provements necessary to overcome smok- 
ing usually show a material saving in fuel 
and insure more reliable operation. 


Steel-Mill Power Needs 


In a paper on electrical power supply 
for steel-mill loads, F W Cramer, Carne- 
gie-Illinois Steel Corp, presented general 
data on type of loads, and outlined the 
procedure for estimating the load of a 
mill, the demand, the balance between 
energy supplied from waste fuel and 
that from purchased fuel, and power 
costs. He concluded by working out sev- 
eral equipment combinations to supply 
this estimated load. 

\ J Stock. president, Stock Engineer- 
ing Co, examined in some detail the re- 
quirements for under-bunker conveyors. 
They serve to feed coal to firing equip- 
ment where gravity feed cannot be em- 
ployed, to reclaim coal from dead spots 
between main bunker outlets, to reduce 
frequency of coal-loading operations by 
making coal not needed by one _ boiler 
available to others, and to empty any 
bunker section quickly and easily for 
repairs or fire prevention. He pointed 
out that under-bunker conveyors must be 
designed to suit individual requirements 
and presented a variety of layouts to illus- 
trate his points. 

Possible arrangements of under-bunker 
conveyors include use of elongated coal- 
scale feed belts. working on one or more 
bunker outlets. of triple valves to direct 
coal flow by gravity to the coal scale or 
to a conveyor, which makes coal from 
any one bunker section available to any 


boiler. Use of a swing switch permits 
making under-bunker conveyors auto- 
matic. To point up the importance of 
sound design, Stock showed a number of 
examples of poor layouts. 

In conclusion, he listed 17 requirements 
for good under-bunker design, among 
them: provision of adequate sectional 
areas and plate thicknesses, dust-tight 
construction with suitable access doors, 
reliable and properly located automatic 
controls, proper alarm and safety pre- 
cautions. Each conveyor should prefer- 
ably be fed from only one outlet at a time 
and should be designed for point to point 
transportation rather than circulation. 
Equipment should be of ample size, and 
design should prevent segregation. 


Charts for Gas Turbines 


Steadily growing interest in gas-turbine 
plants for power generation was in evi- 
dence by the two well-attended sessions 
devoted to this subject. John T Rettaliata, 
Illinois Institute of Technology, contrib- 
uted to the art of analyzing gas-turbine 
cycle performance by his paper on “Lin- 
ear Relationships in Gas Turbines.” The 
author, a leading authority in the field, 
presented a set of 19 charts, composed of 
straight lines, which facilitate calculation 
of gas-turbine performance factors with- 
out need for further reference to thermo- 
dynamic tables. Some abitrary modifica- 
tions have been made to confine the charts 
to straight lines, but the resulting error 
in final answers is less than two percent, 
which is of a satisfactory order for the 
major portion of work done in this field. 

Gas-Turbine Development 

“Where the Gas ‘Turbine Stands ‘To- 
day,” by L N Rowley and B G A Skrotzki, 
managing editor and assistant editor of 
Power, reviewed the development and 
commercial applications of the gas tur- 
bine up to the present time. Starting 
with diagrams of simple, regenerative, 
multistaged and free-piston-compressor 
gas-turbine cycles, their performance be- 
havior in terms of thermal efficiency, air 
rate, work ratio and pressure ratio was re- 
viewed. Effects of engine and compres- 
sion efficiencies, turbine-inlet tempera- 
ture, regenerator effectiveness and mul- 
listaging were demonstrated. With the 
performance behavior as a background 
the construction of the actual cycle com- 
ponents was examined. such as compres- 
sors, turbines, regenerators, air heaters, 
free-piston compressors or gas generators. 
combustion chambers. air heaters and 
lead-control arrangement. 

Firm gas-turbine applications are re- 
alized for supercharging internal-combus- 
tion engines, pressurized boiler furnaces, 
chemical processes, and as prime movers 
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At the All Engineers’ Dinner: (seated) Lt Gen R A Wheeler, USA, Rear Admiral 


W G Taylor, USN; (standing) 
for military aircraft. Major development 
programs are under way in the railroad, 
marine and stationary fields. 

Stressing the importance of wartime 
advances in materials and design, J R 
Carlson, Westinghouse Electric Corp, re- 
viewed the position of the gas turbine 
in industry. Speaking particularly of cen- 
tral stations, he cited the difficulty of 
competing with large steam-turbine plants 
of high efficiency unless the cost of the 
more complex high-efficiency gas-turbine 
plant can be reduced. This might be 
done, he said, by increasing rotational 
speed to permit smaller units, or by one 
or another closed-cycle arrangement, 
which would also achieve the same end 
by operating at high pressure. 


Closed-Cycle Gas Turbines 


In discussing the fully closed cycle, 
Carlson cited the many advantages, but 
pointed out that these are offset by the 
apparent high cost of the air heater. On 
the other hand, the semiclosed cycle uses 
direct firing and hence eliminates the air 
heater. With either closed or semiclosed 
cycles, units of large size can be built. 

The gas turbine offersea valuable way 
of building compact high-power locomo- 
tives, Carlson said, particularly if sdlid 
fuel can be burned. He outlined research 
work under way in this connection. Sum- 
ming up, he ranked gas-turbine applica- 
tions in this order: (1) aireraft (2) loco- 
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motives (3) ships and, finally, (4) cen- 
tral stations, for peak and standby. 

With emphasis on the need for ability 
to burn coal in gas turbines, the paper 
on that subject by J I Yellott, director of 
research, Locomotive Development Com- 
mittee, Bituminous Coal Research, Inc, 
proved of particular interest. After re- 
viewing gas-turbine characteristics and 
applications, he demonstrated the eeo- 
nomic advantages accruing from ability 
to burn coal. To do this requires devis- 
ing means for pulverizing and burning 
coal in limited space conditions, and 
removing solid matter from combustion 
products to protect turbine blades. In 
the locomotive design proposed, a special 
screw feeder carries coal to a crusher. 
The coal will probably be dried by waste 
heat at this point, and conveyed pneu- 
matically to a pressure tank. Three 
methods of pressurizing are under con- 
sideration: (1) twin tanks (2) lock hop- 
pers or (3) an inclined screw feeder of 
special design. Pulverization will be ac- 
complished by the coal atomizer (PowER 
Mid-Dec 1945) which, with an attrition 
device, produces fuel so fine that 80% 
will pass a 325 mesh screen. 

The combustion chamber will be of the 
Vortex type (Power, Aug 1945). It is 
expected that this combustor will have 
the needed high rates of heat release and 
that some flyash removal can be accom- 
plished within the unit. Final flyash 


removal will be effected by a battery of 
small cyclone separators. Tests on single 
tubes at 1100 F indicate that 95% efh- 
ciency can be obtained at a pressure 
drop of about one psi, with virtually com- 
plete removal of particles larger than 5 
microns. Tests for Allis-Chalmers, made 
available to the committee, indicate that 
particles of 5 microns and under are 
relatively harmless to blade materials. 


Diesel-Engine Mufflers 


In a session on diesel power, R W Hud- 
dle, development engineer, Burgess-Man- 
ning Co, presented “Exhaust and Intake 
Mufflers and Their Effect on Performance 
of Diesel Engines.” Pointing out that 
while exhaust and intake surges follow 
acoustic laws in most respects, the ampli- 
tude of the surges is many times greater 
than that of acoustic waves, he then out- 
lined the theory of their behavior. Field 
analysis of pipe conditions may be made 
by the sampling manometer, and a num- 
ber of examples of data obtained by such 
an instrument were presented. Huddle 
then examined the surging conditions in 
intakes, showing the differences from 
exhaust surges. He concluded by show- 
ing results obtained from properly placed 
mufflers in exhaust and intake systems. 

A paper by Ralph Miller, Nordberg 
Mfg Co, discussed two ways of increasing 
the work-to-displacement ratio of diesel 
engines: (1) admitting greater weight 
of air to the cylinder and (2) reducing 
temperature of the charge before com- 
pression. The first method involves super- 
charging, or raising intake pressure above 
atmospheric. If this can be done without 
increasing temperature of the charge at 
beginning of compression and without 
loss of thermal efficiency, increase in in- 
dicated mep is proportional to absolute 
pressure at beginning of compression. 
Under these conditions cycle tempera- 
tures do not increase and heat stresses 
remain the same. Substantial gains in 
power output can be made by reducing 
temperature before compression instead 
of supercharging, according to Miller. 


Intercooling Necessary 


These analyses lead to the conclusion 
that to obtain maximum utilization of 
equipment supercharged 4-cycle engines 
must be equipped with air intercoolers 
to reduce temperature of supercharging 
air to original room temperature or lower. 
The first intercooled turbocharged engine 
built for stationary service in this country 
was installed this year in the municipal 
plant at Menasha, Wis. Normally rated 
at 110 bmep, intercooling increases the 
rating to 130 bmep. At present, inter- 
cooling is practicable only where wate: 

(Continued on page 160) 
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Higher Compressor Speed and Larger 
Pumps Give More Refrigeration 


When process load increased, operating both regular and stand- 


by compressors did not provide reserve. But by increasing both 


units’ speed one could carry the load, says John D Constance 


>In a process for the synthesis of neo- 
prene, acetylene gas must be dried so it 
contains not more than 0.002 grams of 
water per liter (dewpoint 26 F). First 
step compresses the gas to 15 psig and 
passes it through a watercooled after- 
cooler, which it leaves at about 85 F, 
saturated with water vapor. Next step 


passes the acetylene up through a tower 
packed with 2-in. black-iron nipples, 
while 15-F brine sprays down over the 
packing material. After an interchange 
of heat and moisture, the gas is relatively 
dry on leaving the tower. When the 
brine’s specific gravity falls, from 
moisture pickup, a stronger solution is 


added to bring it back to full strength. 
An overflow takes care of the increased 
volume occurring because of makeup. 

Originally the refrigerating equipment 
consisted of two 236-rpm 5x5-in. am- 
monia condensing units. Each had a 
capacity of 5.5 tons when operating at 
the required 185-psig discharge and 20- 
psig suction pressure. Condenser water 
enters at 75 and leaves at 90 F. 

These units served a shell-and-tube am- 
monia evaporator that cools the brine 
solution, which is recirculated between 
evaporator and two parallel brine-to-brine 
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Fig. 1—A_ shell-and-tube ammonia evaporator cools the 
brine that circulates between evaporator and two parallel 
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brine-to-brine heat exchangers. The second brine solution 
goes to process where it cools and dries the acetylene 
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heat exchangers, Fig. 1. Second brine 
solution goes to the process tower where 
it cools and removes moisture from the 
acetylene. 

Each of the original heat-exchanging 
brine pumps had a capacity of 30 gpm 
of 1.2-specific-gravity calcium-chloride 
brine against a 67-ft total dynamic head. 
One pump acted as standby. The volume 
of brine that was handled cooled the 
process brine through a 5-F range from 
20 to 15 F. According to heat-load cal- 
culations when drying and cooling 18,000 
cu {t of gas per hr, the operation of one 
refrigerating unit handled the load well. 

Recently it was necessary to increase 
the volume of acetylene gas processed, 
and calculations showed that this would 
require 7.5 tons of refrigeration. As a 
trial the two ammonia units were op- 
erated in parallel after a larger capacity 
high-pressure-float valve was installed in 
the evaporator. Both were 
equalized to prevent one compressor pull- 
ing too much of the common load and 
to equalize the flow of oil and liquid 
refrigerant. 


condensers 


New Conditions 


Under these conditions total refrigera- 
tion capacity was 11.0 tons with both 
machines driven at 236 rpm by 10-hp 
1160-rpm_high-starting-torque low-start- 
ing-current motors. Both 144-hp brine 
pumps were also operated in parallel to 
increase the brine flow and maintain the 
cooling range. The manufacturer recom- 
mended the new rate to absorb 11.0 tons 
of refrigeration, but pressure drop 
through the circuit increased to 135-ft 
total dynamic head. So actually brine flow 
never reached 60 gpm (capacity of both 
pumps in parallel) because of pump 


characteristics, see curves.in Fig. 2. 

Decision was then made to operate 
both refrigerating units in parallel and 
to replace the existing 142-hp brine 
pumps with two 70-gpm units direct- 
connected to 5-hp motors, keeping one 
as a spare. 


Standby for Safety 


Importance of the operation svon 
showed the advisability of keeping one re- 
frigerating unit for standby service. Since 
the new heat-load conditions required 7.5 
tons of refrigeration, calculations showed 
that if the ammonia compressors operated 
at 360 rpm with the same discharge and 
suction pressures they would develop 8.5 
tons each. To secure the higher speed 
we installed 15-hp motors having starting 
torque and current characteristics similar 
to the old ones together with new V-belt 
drives and pulleys. Because existing 
across-the-line starters were rated at 25 
hp the only change was to replace the 
thermal protection elements. Equalizing 
line between the two condensers is now 
closed during operation. 

With both ammonia condensing units 
operating in parallel at the old speed, 
brine circulation was 70 gpm and the 
combined refrigerating capacity was 11.0 
tons, but with one machine running at 
360 rpm refrigerating capacity dropped 
te 8.5 tons. This meant a reduced brine 
circulation to maintain it at the same 
entering and leaving temperature (in at 
20 F, out at 15 F). Calculation for this 
flow shows: 

Basis—Ammonia-brine circuit: 

8.5 tons refrigeration with one condens- 
ing unit running 
Brine on cooler 20 F; 
Specific gravity 


off, 15 F 


of brine solution, 1.2 








Specific heat of brine 0.71 Btu per pound 
W = pounds of brine 
200 = Btu per min per ton of refriger- 
ation 
Weight per gal of 1.2 specific-gravity 
brine = 10 lb 
Striking a heat balance: 
8.5x200 = W x 0.71x(20-15) 
W = 480 lb per min or 
480 
Ww 
Therefore, 48 gpm instead of 70 would 
have to he circulated through the am- 
monia-to-biine and brine-to-brine units. 
An investigation of Fig. 3 (character- 
istic curve for the 5-hp pumps) show- 
that a flow rate of 48 gpm requires 8.88 
brake horsepower. This would overheat 
the 5-hp motor, even though it could be 
run 20% above its nameplate rating. 
Referring to Fig. 2 (characteristic curve 
for the 144-hp pumps) 48 gpm imposes 
a brake horsepower load of 1.44 but de- 
velops a head of only 50 ft. Using a basi- 
of 70 gpm against 135-ft total dynamic 
head, 48 gpm requires: 


(3) -- oF 
48 
The FO li curve passes through 


the 5-hp pump curve at 70 gpm and 135- 
ft head, which is indicated in Fig. 3. 










= 48 gpm 1.2 specific-gravity brine 













= 63 ft 








Overload Setting 





The 5-hp pumps were retained and 
their flow throttled to a point where the 
overload-relay heater, selected to accom- 
modate the full-load ampere nameplate 
rating, allowed continuous motor opera- 
tion. Flow was actually 60 gpm. Brine 
leaving the coolers averaged 16 F, 
whereas dewpoint of the gas leaving the 
packed tower averaged 28 F, which was 
acceptable to the processing company. 
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the brine flow did not reach 60 gpm because 
head increased to 135 ft. 
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Fig. 2—When the two 30-gpm pumps operated in parallel, 
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Fig. 3—This characteristic curve of the 5-hp pump shows 
that a flow rate of 48 gpm requires 8.88 hp. 
overheating of the motor, the pump discharge was throttled 
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Refrigerating a 29.3-Inch Vacuum 
At -130 F Uses 35 Horsepower per Ton— 


But it provides fast refrigeration to calibrate weather instru- 


ments that travel into the stratosphere and transmit data to 


receiving stations. 


Differing from the conventional systems 


the plant has to provide pressure and temperature variations 


> A rREON-22 SYSTEM using a 734x5-in. 
booster and 4x4-in. second-stage compres- 
sor refrigerates the low-temperature 
chamber in which radiosondes (radiome- 
teorographs) are calibrated. Although 
refrigerating load is under 4% ton, ma- 
chine drive totals 17.5 hp to produce 
quick results. 

An instrument such as the radiosonde, 
which goes up into the stratosphere, en- 
counters such extreme weather conditions 
that no dependence can be placed on its 
operation unless it is tested and calibrated 
under similar conditions. The radiosonde 
is carried aloft by a balloon until the 
latter bursts after which the device de- 
scends by parachute. During the trip it 
transmits radio signals indicating tem- 
perature, humidity and air pressure of the 
areas through which it passes. The sig- 
nals are picked up by receivers and re- 
corded to make a permanent record of air 
conditions. 

To assure accuracy instruments at 
the Friez Instrument Div, Bendix Aviation 
Corp, are calibrated in a test chamber 
that simulates actual flight conditions — 
rate of temperature and pressure change 
is similar to that encountered by the in- 
strument while in flight. Test chamber is 
a jacketed cylinder mounted horizontally 
in a box structure packed with insula- 
tion. A door in one end contains an 8- 
pane window giving full view of the 
interior. Door is initially tightened with 
jack screws but after the chamber is 
evacuated there is a foreg of about 4.5 
tons holding it closed. 


Internal Construction 


\gainst the cylinder inner wall is a 
layer of refrigerant coils fed by a liquid 
header at the top. Suction comes off the 
bottom, Inside the coil is a metal evlinder 
with its rear end closed and fitted with a 
damper operated from the outside. Lower 
side of evlinder containing an air-flow 
opening forms a shelf to hold the instru- 
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ments, which are placed over the hole. 

A fan, whose shaft extends through a 
rotary seal to the outside driving motor, 
induces air circulation through dampered 
hole in rear of cylinder and down over 
the instrument. Fan discharges to rear 
of cabinet through an electric heater and 
then across the refrigerating coils. Heat 
is added when necessary to balance the 
cooling load and obtain the desired tem- 
perature. Damper adjustment varies the 
air velocity across the instrument, and a 
mercury column beside the chamber 
measures the pressure inside. 

Although test program is to lower the 
air pressure inside the chamber as its 
temperature drops, for special purposes 
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the inside atmosphere can be maintained 
at any temperature and vacuum. At the 
start, chamber temperature is lowered to 
—67 F in 75 min while the vacuum is 
raised to 23 in. of mercury. In another 45 
min the temperature reaches —100 F and 
the vacuum 26 in., initially and finally 
29.3 in. at —130 F when required. Last 
phase of test is to break the vacuum and 
heat the chamber to ambient tempera- 
ture or above. 

Once the chamber is cooled the refrig- 
erating load is so small that suction gas 
returns in a highly superheated condition. 
Early tests after installation but before 
insulation was applied showed frost ac- 
cumulation on the suction line during 
preliminary pull down. When temperature 
reached —80 F the frost disappeared, 
and as the temperature continued to drop 
the line warmed up to room temperature. 

Another interesting phenomenon is the 
action inside the cylinder. At a vacuum 
of 23 to 26 in., cooling rate is consider- 
ably slowed down. The high vacuum pre- 
vents active heat transfer and only a small 
quantity of air (by weight) circulates. 
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One hole in rear, another in the shelf direct circulated air down over instrument. 


Refrigerating coils are between the two shells. 


Courtesy of Friez Instrument Div 
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Plant-Tested 
Methods and Ideas 


for Power Men 
















































ONE COMPANY DEVELOPED an ingenious 
but simple method to keep internal-com- 
bustion-engine exhaust-gas temperature 
below a value that would ignite inflam- 
mable gases and liquids. This method 
cools the exhaust line with water, which 
afterwards enters the line and is dis- 
charged with the gas to do additional 
cooling. 

Automatic in operation the cooling 
system includes a water jacket welded 
around a 5-ft section of the exhaust line 
close to the engine, as in Fig. 1. The 
jacket is of a diameter to form a 1- or 
1%-in. annulus between jacket and ex- 
haust pipe. To complete the circula- 
tion system, cut a ¥%-in. hole in the ex- 
haust line’s top near the upper end of 
the jacket. 

Centering around this hole cut a 114- 
in. hole in the jacket. In the exhaust- 
pipe hole weld a 14-in. nipple 6 in. long; 
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in the jacket’s hole weld 144-in. nipple 
about 4 in. long with a coupling on its 
end. A cap screw is screwed in the coup- 
ling to close the cooling system. Fig. 
2 shows a cross-section through this part 
of the cooling system. Near the lower 
end of the jacket cut a hole for a 14-in. 
nipple and weld one in, as in Fig. 1. 
Connect this nipple through a valve to 
the cooling-water supply. 

Before starting the engine remove the 
cap from the overflow and open the 
valve to fill the water jacket. After 
filling the jacket to overflow, pinch 
down the valve until there is a small 
overflow into the exhaust line. Replace 
the overflow-connection cap and _ start 
the engine. Its exhaust gas will be 
cooled by coming in contact with the ex- 
haust pipe and by evaporating the water 
that overflows into this pipe. By the time 
the gas discharges to atmosphere it is 





well saturated with water vapor and any 
incandescent particles of carbon are ex- 
tinguished. 


Pomona, Calif. G M Witson 








This Bazooka 
Never Went to War 


THE DIAGRAM SHOWS A DEVICE that we 
christened a bazooka. It was primarily 
built to cool and ventilate tanks and heat- 
ers but we have used it for many other 
purposes. 

The bazooka is made of three lengths 
of 5-in. galvanized stove pipe, tack-brazed 
together, and reinforced at one end with 
a 7s x l-in. steel band brazed to the pipe. 
We made the air nozzle from a piece of 
14-in, extra heavy pipe forged down at 
one end to a -in. opening and threaded 
at the other end for a compressed-air con- 
nection. Three pieces of 3-in. round steel, 
bent and welded as shown, support the air 





5-in.galvanized 


-in.x tin. : 
B-in.x stove pipe ~* 


band ~~~. 











nozzle 14% in. away from one end of the 
pipe. 

This device has many uses around the 
power plant. It cools overloaded motors 
and switches temporarily; circulates air 
for men working in hot places; clears 
contaminated air from tanks or boiler 
drums, or smoke and fumes from welding 
operations. We have used it to cool the 
inside of hot storage tanks, by sticking 
its free end through the manhole at an 
angle of about 30 deg and blowing with 
a full blast of compressed air. In 15 min. 
men could work inside the tank, whereas 
six hours are needed to cool it by natural 
means. 

The air nozzle connects to the com- 
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pressed-air supply by a hose with a con- 
trol valve between hose and nozzle. The 
bazooka is light and easy to handle and 
can be operated on compressed air at 
pressures of 10 to 150 psi. By throttling. 
the air supply can deliver a gentle breeze 
or a hurricane’s blast as required by the 
job being done. 


South Amboy, N. J. Ray Septor 


Keeps Dry Steam 
At Alarm Whistle 


WHEN A STEAM WHISTLE is also used as a 
fire alarm, live steanf should be main- 
tained at the whistle valve at all times. 
The usual slugs of condensate found 
in many whistle steam lines are not con- 


ducive to short snappy signals especially 
when saturated steam is used in a long 
line. The following system developed in 
one plant insures dry steam at the whistle. 

The new boilers operate at 200 psi and 
the older ones at 150, with a reducing 
valve between their headers. The 200-psi 
header supplies the whistle. It is above 
the roof, and is arranged to be blown 
electrically from the fire-alarm system. 
or manually. 

Just below the whistle valve a 1-in. 
bypass line connects to the 150-psi 
header, as shown. To limit steam flow to 
the 150-psi header an orifice disk with a 
js-in. hole in its center is placed in a 
union in the bypass. The 50-psi difference 
between the two headers maintains suf- 
ficient flow in the whistle pipe to keep the 


SIMPLE TOOL STRIPS CABLE INSULATION 


THE TOOL IN Fic. 1 strips insulation from 
heavy cable. Toggle clamp C fastens to 
block B, which serves as the tool’s base. 
An adjustable knife K is positioned in an 
upper block Bl and held by two set 
screws S. Block B1 is positioned on base 
B by two pins. The base is counterbored 
around the two pin holes for springs 
that raise block Bl when toggle C is re- 
leased, as shown. 

Semicircular recesses in the base and 
block provide a circular guide for the 
cable under the knife. When the toggle 





arm is thrown to the right it releases the 
block, which is raised by the two springs 
between it and the base, as in Fig. 1. 
The cable can then be positioned in the 
circular groove and the knife clamped on 
it by moving the toggle arm to the left, 
Fig. 2. Then the cable is pulled through 
the tool by hand. which slits the insula- 
tion with little effort. The simple design 
makes it easy to build the tool in any 
shop. 
Baltimore, Md. A H Lanctots 
Westinghouse Electric Corp 
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steam in it always hot and dry. As an 
added precaution a small drain hole was 
drilled on the outlet side of the whistle 
valve. In case of a small leak through the 
valve the resulting condensate will 
drain out of the line between valve and 
whistle. This system can be used in any 
plant operating with two different steam 
pressures. 
Dean H BercMan 
Bellingham, Wash. 


























| 
- Whistle 
' 
Solenoid for 
electric alarm ttle iain 
operation --; 
/ 
/ / \\ _ Small drain 
/ / hole here 
. 
i / Orifice plate 
in union” 
I) Po 
= $ 
“| Pre} 
Normally zp in-> 3 
open pipe ji.c 
a 
Spring- 8 
Manual From 200-psi - 
whistle header * 
pull 
1 -23-in. pipe 
1 es il 
th 
Uw 
| Roof-- 














Preparing Cast-Iron 
Boilers For Inspection 


SAFETY IN OPERATION may prevent 
costly accidents, while efficiency in oper- 
ation usually means money saved for the 
fuel buyer and more desirable working 
conditions for all concerned. The follow- 
ing maintenance suggestions apply to 
cast-iron steam heating boilers. A hydro- 
static test is normally applied during the 
summer, and to facilitate inspection the 
suggested procedure should receive 
prompt attention at the end of each heat- 
ing season. 


1. Drain and refill the boiler with 
water. Unlike steel, cast-iron boiler sec- 
tions are not readily attacked by internal 
corrosion. Keep water at normal opera- 
ting level in the boiler during idle periods 
to prevent deposits from drying in ac- 
cessible parts. 

2. Clean the furnace and fire surfaces. 
Remove all ash, soot and refuse, and 
brush surfaces clean. If boiler surfaces 
are not clean, a defect may be hidden un- 
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til boiler is needed badly during the next 
heating season. A general housecleaning 
at the end of the heating season is usually 
necessary. For a start, clean out the ash- 
pit, brush off boiler’s outside, replace the 
gageglass if stained, replace burned or 
broken grate bars, and brush off and 
paint any parts starting to rust. Burning 
rubbish in the boiler during summer 
months is bad practice. 

3. Make sure all valves are in good op- 
erating condition. Try all valves on steam 
lines, return piping, feedwater and blow- 
down lines, and on gageglass connections. 
They should operate easily and seat 
tightly, but if they don’t, repacking, lu- 
bricating and general overhaul are usu- 
ally necessary. 

4. Check feedwater flow. Flow of water 
to the boiler must be adequate. If flow 
is sluggish, it may indicate an obstruction 
in feed pipe. Clear or renew any ob- 
structed pipes. 

5. Inspection of boilers operated all 
year. Apply a hydrostatic test at least 
once each year. A hot boiler may be 
damaged by filling with cold water; there- 
fore arrange to cool boiler before making 
test. Plan operations to permit boiler to 
remain out of service for one day for 
maintenance according to this program. 
When properly prepared for inspection a 
boiler is clean, cool and dry. 

Canton, Mass. Harry M Sprinc 
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Disk Expansion Joint 
Serves in Close Quarters 


A LARGE DIESEL ENGINE was installed in 


a building near a highway. The exhaust 
line had to be carried under the highway, 
to the plant that the 
line makes a 90-deg downward turn near 
the engine. 


which is so close 


To absorb expansion and con- 
traction stresses in the line an expansion 
joint had to fit in a 4-in. space. 

This problem was solved with two light 
steel disks, 18 in. in diameter. These 


were 


disked and in the center of each a 
hole was cut of a diameter equal to that 
The disks, with their 


of the exhaust line. 
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BALANCES FAN ROTOR AFTER REBLADING 


BALANCING an overhung fan rotor in 
place on its motor shaft is a tedious and 
often unsatisfactory job. For the three 
ball-mill coal-pulverizer exhaust fans in 
our plant we maintain a spare rotor with 
new blades that has been balanced on a 
dummy shaft. As shown in Fig. 2, this 
shaft has ball bearings in each end and is 
hung by a comparatively long rod to an 
overhead I-beam in our shop, Fig. 1. 

At the free ends of these rods are rings 
with a vee welded to their inside, on 
which the dummy-shaft ball bearings 
rest. The shaft at its center is made to 
have a light-drive fit in the fan’s rotors. 





After a rotor has been rebladed or re- 
paired it is mounted on the dummy shaft 
and supported on the ball bearings in the 
rings at the end of the balancing rods. 

The antifriction bearings make it easy 
to check the rotor’s unbalance. When 
the light side is located, balance washers 
are added to it until the rotor remains in 
any position to which it is turned on the 
bearings. Fig. 3 indicates the general 
construction of the rotor while Fig. 4 
shows how the balance washers are placed 
on the bolts holding the fan blades to the 
rotor-spider arms. 


Duluth, Minn. Grorce I Smiru 








concave sides facing, were fitted over the 
cut-apart exhaust-line ends and _ their 
outer edges welded together. Then the 
disks were welded to the line to form the 
arrangement in the figure. This joint has 
given excellent service and provides suf- 
ficient expansion for all changes of tem- 
perature without any evidence of cracking 
in the joints. 


Pomona, Cali). G. W. Witson 


Requirements for 
Safety-Valve Setting 


ALTHOUGH THE INFORMATION presented 
here is readily available it is surprising 
how frequently even experts lack these 
facts. According to ASME Code for 
Power Boilers and codes of many states. 
every boiler requires at least one safety 
valve. Ii a has more than 500 


sq ft of water-heating 


boiler 


surface, or gen- 











erates more than 2000 lb of steam per 
hour, it needs two or more safety valves. 

It is generally required that safety- 
valve capacity be sufficient to discharge 
all steam that the boiler can generate 
without the pressure rising more than 6% 
above the highest pressure at which any 
valve is set, or more than 6% above 
maximum allowable working pressure. 
Multiple safety valves may be set so 
that the pressure-setting range of all 
saturated-steam safety valves shall not 
10% of highest pressure to 
which any valve Ordinarily one 
or more safety valves are set at or below 
maximum allowable working pressure. 
with one valve permitted a pressure set 
ting not higher than 3% above maximum 
allowable working pressure. 

In many installations advantage i< 
taken of the allowable pressure-setting 


exceed 


is set. 


range, with one valve or pilot valve set 


as much as 15 lb or more below the 
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ety 


main valves. This practice is followed 
to give the operator warning that exces- 
sive pressure is being approached so he 
can take steps to prevent loss of as much 
steam as possible. Setting of valves to 
blow in steps removes some of the bur- 
den that would be imposed on a control 
system if all safety valves blew at once 
and created an excessive steam demand 
instantaneously. 
Cincinnati, Ohio Wittiam J Burns 


How to Correct 
Wrong Polarity 


OLDER DESIGNS, of dc generators par- 
ticularly, sometimes lose the residual 
magnetism in their field poles and fail to 
build up voltage when they are brought 
up to speed. When operated in parallel, 
shunt generators are most likely to de- 
velop this trouble that seldom occurs on 
compound wound machines. 

On the latter, excitation of the series- 
field winding, from other machines when 
the equalizer is closed, is sufficient to 
provide an initial voltage in the armature 
winding. This voltage applied to the 
shunt-field winding builds up the machine 
with the correct polarity. Load on the 
machines in service and the resultant cur- 
rent in their series windings determine 
initia! excitation of the incoming machine. 

On shunt generators accidental field- 
pole-polaritv reversal can be corrected 
by exciting tke field coils from an outside 
source. Simplest way of doing this is to 
put sheet insulation between the brushes 
and commutator, sheets of thin fiber he- 
ing suitable. Be sure that the brushes 
are insulated from the commutator so as 
not to cause a short circuit when the 
field coils are energized by closing the 
generator switch to the busbars. 

If this switch is made up of single-pole 
units, close one of the switches and con- 
nect a lamp bank across the other. Then, 
in case the brushes have not been prop- 
erly insulated a short circuit will not de- 
velop. To prevent induction of excessive 
voltage in the field coils be sure that all 
of the field-rheostat resistance is cut in 
series with the field coils before opening 
the excitation circuit. 


Bolton, England W M Gore 


Stops Oil Leaks 
In Pump Governor 


UUR FUEL-OIL PUMP control has a pis- 
ton-top governor, as in the diagram. A 
cup leather on the piston’s top and two 
circumferential grooves prevent oil leak- 
ing by the pisten. After a few weeks’ 
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operation the cup leather hardened and 
let oil leak by the piston and out around 
the valve stem at A. 

To correct the trouble we filled the cyl- 
inder above the piston with heavy grease 
as shown. After five months of continu- 
ous operation the fuel oil at 300 psi has 
not forced the grease past this piston. A 
simple remedy has cured our trouble. 

Flushing, N. Y. S M ELonKa 


Cures QOil-Reservoir 
Condensation Troubles 
Wer HAD TROUBLE with condensation. 


which formed in our turbine-oil reser- 
voir, got in the oil and caused it to emul- 


sify. To correct this condition an oil- 
company engineer recommended instal- 
ling a l-in. vent in three corners of the 
reservoir cover and a 2-in. one with an 
exhaust fan in the fourth corner. This 
we did as in the figure. We removed 
the reservoir’s cover inspection plates, 
drilled and tapped them for the vent 
connections. To maintain air circula- 
tion through the reservoir above the oil 
we installed a squirrel-cage fan with a 
3-in. suction and 2-in. discharge, as 
shown. 

When we removed the reservoir’s 
cover inspection plates we found the in- 
side of the plates and the reservoir cov- 
ered with rust globules filled with wa- 
ter. They were about 1% in. long; each 
corner of the reservoir was filled with 
emulsified oil and _ rust. 

We removed the oil and thoroughly 
cleaned the reservoir, filtered and_re- 
placed the oil. and put the turbine back 
in service. Since then, with the ventila- 
tion system in operation, we have not 
found the slightest trace of moisture in 
the reservoir. The oil-reservoir gage 
glass remains free of moisture whereas, 
before installation of the ventilation sys- 
tem, large drops of water formed in it. 

We could not get the small blower 
when the rest of the equipment was 
ready for service. Therefore, for a while 
we operated with a 10-in. fan, located 
back of the 2-in. elbow and blowing by 
its open end. The air currents by the 
elbow produced sufficient ejector effect 
to cause a mild air circulation through 
the oil reservoir to remove the moisture 
until the blower was installed. Very 
little oil vapor comes out with the air 
and what does condenses and drips from 
the fan discharge into a pan. Install the 
air vents close to the reservoir’s corners 
as these are the most troublesome spots. 


Tulsa, Okla. Warner M Byars 
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Exercise your engineering wits by submitting answers to shese questions fresh from hegion. Suitat 


aerial wil be peid. joe 


1—What Causes These 
Boiler Tubes to Erode? 


DURING THE PAST YEAR one of our boilers 
has had three tube failures. They are not 
caused by overheating or scale, as we sup- 
posed, but result from some external 
abrasive action that eats holes in the tubes 
from the fireside. 

The boiler giving trouble is a 554-hp 
unit with superheaters, and is fired by a 
chain-grate stoker. It is equipped with 
soot blowers. The damaged spots look as 
though the action of the jets causes the 
erosion, but we are not sure. Air is used 
in the blowers. 

While the boiler has been in use about 
20 years it has had good care. It supplies 
steam to a turbine, and the load has been 
rather constant. The tubes are well slag- 
ged, which makes it difficult to get them 
out. 

It seems to me that the tubes should 
have lasted much longer. I would like 
to hear from other engineers who are 








Onswers ae ompe 





Power readers, Can they tell me the 
cause of the erosion and suggest some 
remedies to protect the tubes—CAM 


2—Why Doesn’t Trap 
Work All the Time? 


THE HEATING SYSTEM in our building uses 
exhaust steam from a reciprocating en- 
gine. Near the engine in the exhaust line 
is an oil separator, which drains to the 
sump through a bucket trap, as in Sketch 
Q-2. Pressure in the exhaust or heating 
line varies from 20 to 12 psia. 

Recently when we were working on the 
heating system, we found it full of cylin- 
der oil. We immediately checked the 
operation of the oil separator, but it 
would not drain through the trap when 
the heating system was operating on a 
vacuum. Our next step was to check the 
trap. It was in good working condition— 
a faet that was borne out by its perform- 
ance when the heating system was operat- 
ing on pressure above atmospheric. 





I cannot see why the difference in pres- 
sure should affect the operation of the 


trap, but it does. Can Power readers tell 
me why the trap refuses to function when 
the system is operating at a vacuum and 
how to correct my difficulty?—EEL 
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What Refrigeration 
Controls Are the Best? 


(This ta Question 1 from the March 

issue, with best answers from readers) 
| WOULD LIKE TO KNOW how many differ- 
ent arrangements of temperature, pres- 
sure and level control can be used on the 
following general refrigeration systems: 
(1) single installation of a flooded or 
dry evaporator and one condensing unit 
(2) multiple installation of two or more 
evaporators, operating either dry or 
flooded, and connected to one condens- 
ing unit (3) multi-temperature system 
consisting of two or more evaporators 
each operating at a different temperature, 
either flooded or dry, and all connected 
to a single condensing unit in the system. 
I realize this involves many varieties of 
control systems, but I would like to know 
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what the best type is for each system. 
Will Power readers describe control sys- 
tems they have used and show how they 
were connected?—-LRT 


Controls for Single 
Evaporator and Condenser 


A GOOD CONTROL sysTEM for the first part 
of LRT’s problem is shown in sketch 
1-4. In this system the h-p cutout stops 
the compressor when head pressure 
reaches some predetermined value, say 
175 lb, and allows it to restart after pres- 
sure has dropped below 165 lb. Low- 
pressure control unit stops compressor 
at 25 lb and restarts it at 38 |b. 

The solenoid valve opens only when 
compressor or thermostatic control, or 
both, calls for more refrigeration. Ther- 
mostatic control—located in medium to 
be cooled—is set for desired tempera- 
ture or temperature differential. and 
starts and stops the compressor. 

Expansion valve ahead of dry evapora- 
tor regulates the flow of refrigerant. and 
can be either hand or automatic. 


Brooklyn, N.Y. A J Wenic 





Refrigeration Controls 
That Do a Good Job 


In system (1) of LRT’s question, the 
following methods work best: 

1. For self-contained sealed units, a 
capillary tube for liquid control and a 
thermostat for motor control, sketch 1-B, 
a, form the most popular combination 
for regulation since the method costs less 
than any other and the motor starts un- 
der no load. This control works well 
with most condensing units, but the sys- 
tem has no reserve refrigerant. The 
evaporator operates flooded, but should 
be designed for dry operation to insure 
oil returning to compressor. Pressure 
control of motor cannot be used with 
this system as high- and low-side pres- 
sures equalize during the off cycle. 

2. Thermostatic-expansion valve for 
liquid control, with thermostatic control 
of motor on remote installations, is one 
of the best regulating methods. A liquid 
receiver is used on the high-pressure side. 
as in 6b. for excess refrigerant during 
normal operation. Evaporator operates 
flooded but can be a dry type. 
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3. Automatic-expansion valve for li- 
quid control, with thermostatic control 
for motor, has one advantage: Motor op- 
erates at constant load from point of 
view of backpressure or suction. Evap- 
orator operates dry as in c. 

4. Low-side float for liquid control, 
in d, with thermostatic or pressure con- 
trol for motor, operates like thermostatic- 
expansion valve for liquid control, 2 
above, except it is not so flexible, and the 
system requires more refrigerant. The 
evaporator operates flooded. 

5. High-side float for liquid control, 
with thermostatic or pressure control of 
the motor, allows most of the liquid re- 
frigerant to pass to the low-pressure 
side of the system as in e. The float tank 
can also be used as a liquid receiver. 
Evaporator operates flooded. 

For LRT’s system (2), a thermostatic- 
expansion valve for liquid control with 
pressure control for motor, sketch f, is 
the best for a remote multiple installa- 
tion. The low-side float for liquid con- 
trol can be used, but it is not so good. 

For LRT’s system (3), the multiple 
installation can be applied in two ways. 
This type of installation, however, should 
be avoided except for following cases: 

1. If the higher-temperature loads are 
light as compared to the low-tempera- 
ture load, it saves some investment cost 
without lowering efficiency too much. 
The regulation is the same as for any 
multiple installation except that a valve 
to regulate backpressure or differential 
pressure is installed in the suction line 
of the warmer evaporators, sketch g. 

2. If it is desirable to operate two or 
more adjacent evaporators at different 
temperatures they can be connected in 
series with a high-side float feeding the 
warmer evaporator, as in h, and with a 
pressure-regulating valve connected be- 
tween the evaporators. 

Pueblo, Colo. C L Carter 
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Evaporators With the Same 
And Different Pressures 


For system (2) of LRT’s question 
there are several installations in which 
evaporators may operate at the same or 
nearly the same temperatures. Temper- 


ature control is by a single solenoid 
valve in the suction line coming from both 
evaporators, as in sketch 1-C. The sole- 
noid is actuated by a pressure switch in 
the line from the two evaporators. Since 
the same suction pressure or evaporat- 
ing pressure thus controls both evapora- 
tors they will operate at the same tem- 
perature. To enable them to carry dif- 
ferent loads and keep fully refrigerated 
at the same time, each is equipped with 
a thermostatic-expansion valve. 

The two single-temperature evaporators 
are shown connected to a common suc- 
tion and liquid line. 

For LRT’s system (3) the method of 
obtaining two different refrigerating tem- 
peratures with two separate evaporators 
is shown in sketch 1-D. Refrigerant con- 
trol is a thermostatic expansion valve 
for each evaporator. The cycling con- 
trol for the compressor is a low-pressure 
switch. The refrigeration and cycling 
control together use a solenoid valve in 
the suction line from the high-tempera- 
ture evaporator and a_ thermostatic 
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switch for opening and closing the valve. 
Check valve in the suction line from the 
a small 


free flow 


low-temperature evaporator is 
spring-loaded valve. It permits 
of vapor from low-temperature evapora- 
tor to compressor through the suction 
line but automatically should 
there be a tendency for vapor to flow to- 
wards the evaporator. 


Oaklyn, N. J. 


closes 


C A WILKEs 





How Can I Correct 
This Engine Governor? 


(This is Question 2 from the March 
issue, with best answers from readers) 


A SECONDHAND 2-CYLINDER uniflow steam 
engine, direct-connected to a 300-kw ac 
generator, supplies some of the power in 
our building. The generator is synchro- 
nized with the local power system be- 
cause average load consists of 465 kw o/ 
which 300 kw is supplied by the engine 
and the remainder by the power com- 
pany. For normal operation we adjust 
the load on the engine by compressing a 
spring with the synchronizing motor on 
the engine governor. The engine load 
has always been selected and adjusted 
manually. On a few occasions recently 
our load has dropped off. Every time it 
goes below 300 kw reverse power relays 
open the circuit to the utility system and 
our engine overspeeds and trips off. 

! have never heard of this happening 
on other engines operated like ours. I 
believe there is some defect in the gov- 
ernor that keeps it from regulating the 
speed on loads below selected values. 
The governor is a simple flyball type 
mechanically connected to the engine 
valve-mechanism. The only adjustment 
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I can find is the motor-operated spring 
lor synchronizing and adjusting the load. 

I would like to know whether Power 
readers have experienced similar condi- 
tions and how to correct the trouble with- 
out buying a new governor?—JAE 


Check Operation by 
Watching Wattmeter 


THE TROUBLE Is OBvioUs, although the 
cure is not so easy. Opening of reverse- 
current relays indicates that power is 
feeding back into the utility system. This 
is confirmed hecause his engine races 
when the relay is open as a result of re- 
moving some of the load. 

The only solution that comes te my 
mind is to watch the wattmeter and take 
the load off engine manually before it be- 
gins to feed back into the utility line. 
Possibly by watching the action of the 
governor. another solution can be found. 

The average commercial governor is 
not very sensitive to slow speed changes. 
and engine speed can increase very slowlv 
lo a point somewhat above normal with- 
out actuating the valve mechanism. As 
mentioned above. a governor of this type 
makes hand operation essential. 

Carlshad, N. M. F A Roserts 


Make This 4-Point 
Governor Inspection 


THERE ARE FOUR major factors to he 
considered on J AE’s engine before restor- 
ing it to good working order: 

(1) Some flyball governors are 
equipped with dashpots. If his governor 
is so equipped. the dashpot should be 
removed for inspection. 

After removing the dashpot J AE should 









completely dismantle and wash all parts 
in kerosene. He should inspect the by- 
pass, which controls the oil-flow rate from 
one side of the piston to the other. This 
is important as it is the regulating fac- 
tor. After dashpot has been cleaned 
and filled with a light oil adjust it so 
engine operates without hunting. Several 
adjustments may be necessary before the 
control is satisfactory. 

(2) Set the overspeed governor by 
putting the unit on the line, synchro- 
nized with the power systems, and check 
the speed with a tachometer. This es- 
tablishes normal full-load speed. Open 
the generator switch and increase speed 
to the desired tripping point, usually 10 
or 12% above normal, and adjust the 
overspeed governor to trip at this speed. 

(3) Try all the linkages for lost mo- 
tion from the point where they control 
the valves to the flyballs. This must be 
small, and where good regulation is re- 
quired it should be 0.010 to 0.015 in. 
maximum. Worn pins, shafts and bear- 
ings must be restored to new condition. 
Check the thrust collar and any other 
sliding fit for shoulders or imperfections 
that could retard free governor move- 
ment. 

Mark adjustment of spring. Remove 
it and test the mechanism for free and 
unrestricted movement by slowly moving 
the weights through their entire range. 
Any perceptible binding in the mechan- 
ism must be eliminated. 

If overspeeding continues, it is caused 
by serious leakage in the inlet valves. 
or the governor cannot shorten the cut- 
off enough to control speed at no load. 


(4) When engine trouble develops. 
indicator cards are always in order. 
Take a series on both cylinders from no 
load to full load. Reason for this can 
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best be visualized by referring to indi- 
diagrams, sketches 2-4 and B. 
[hese were taken from a secondhand uni- 
flow engine, where serious overspeeding 
developed. Diagrams a to e, 2-A, were 
taken before anv adjustments were made. 

The unit is a 14x16-in. horizontal uni 
low engine with poppet valves and an 
inertia-type governor. The engine is di- 
rect connected to a 100-kw 60-cycle 3- 
phase 277-rpm generator; boiler pressure 
is 150 psig. 

Diagram a, sketch 2-A, was taken with 
50-kw load. Diagrams b to e were taken 
at no load, with full voltage on genera- 
tor, at 2-min intervals. No adjustments 
were made between cards. Speed taken 
with a tachometer varied from 300 to 
352 rpm. The work being done shifted 
back and forth from one end of the cyl- 
inder to the other intermittently. This 
showed valves were sticking when open; 
therefore dismantled and 
cleaned. Valves were set by measurement, 
and final adjustment made according to 
indicator cards. 

Governor was blocked in full-speed no- 
load position. The no-load valve lift was 
set at 0.009 in. with the dial indicator. 
Diagrams a and b, sketch 2-B, were 
taken. The governor was blocked in 
full-load position for card 6 and meas- 
urements rechecked. An offset key was 
placed in the flywheel that advanced it 
one degree; valve settings were rechecked 
on both no-load and full-load positions. 
Final results are shown in diagrams c 
and d. The unit gave no trouble during 
the next three years. 


Buffalo, N. ¥. 


cator 


they were 


S C Pace 


Governor Wear Is 
Cause of Trouble 


| BELIEVE THE TROUBLE is in the gover- 
nor, as JAE mentions. If the engine 
load has always been selected and ad- 
justed manually and given no trouble 
until recently, wear of governor parts 
would be the logical cause of trouble. 

When a governor is properly set. it 
controls speed regardless of how many 
times load fluctuates. Difference, between 
engine output and local power system 
should have no effect on it. -If the load 
gets smaller than the engine output then 
the reverse-current relays operate and 
the engine speeds up for two reasons: 
(1) Light load causes the engine to race 
until it reaches its proper operating speed. 
(2) If the governor is worn by average 
travel and a shoulder on a moving part 
is worn, spring tension is not enough to 
regulate speed before engine trips off. 

Philadelphia, Pa. W T MvutLien 
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Too Much Friction In 
Linkage Mechanism 


| pevieve friction somewhere in the 
governor mechanism causes the engine to 
overspeed and trip out when the load 
drops below 300 kw. 

If the exciter is driven by a motor which 
ix connected to the utility line this will 
The motor 
shuts down when the reverse power relay 


cause the trouble. exciter 
operates: therefore the engine generator 
loses its field and consequently loses its 
load. With loss of load, the engine nat- 
urally overspeeds and trips out. 

Beverly, Mass. R B Gotpsmitu 


Isochronous Governor 
Will Correct Trouble 


From JAE’s pescriprion of his steam 
engine the trouble appears to be a com- 
bination of inadequate governing and 
defective control linkage. 

The simple flyball governor without 
provision for adjustment of spring ten- 


sion with changing load is not a con- 
stant-speed governor. Conventional syn- 
chronizing provide adjustment 
of governor spring tension to permit (1) 
manual adjustment of engine speed for 
synchronizing with other generators and 
(2) manual positioning of the governor 
fer any desired load. 

After JAE’s generator is paralleled 
with the utility system and load adjusted 
manually to 300 kw, here is what hap- 
pens when the building Joad drops to 
250 kw. Engine governor does not func- 
tion because there is nothing to cause a 
change in engine speed. 


motors 


Consequently, 
the generator continues to deliver 300 
kw, 250 of which goes to supply the 
building load, the remaining 50 being fed 
hack into the utility system. This  re- 
verse flow of load to the utility system 
actuates the reverse-current relays which 
trip the circuit breaker. 

For the first time the governor is 
called upon to function because dropping 
50-kw of load causes the engine to speed 
up. Some increase in engine speed is 

(Continued on page 164) 
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> THis 
treatment series discusses boiler scale, 
where it comes from, and why it forms. 


THIRD QUESTION in the water- 


Goodwater Laboratory 
Drum City, U.S. A. 
Dear Chemist: 

An argument arose on my shift last 
is formed in a 
Some waters that are reported 
as containing a lot of solids do not form 
scale, while others that seemingly con- 
tain very few solids give lots of trouble. 
Please explain this in simple nontech- 
nical language. 

Yours truly, 
Walter Tender 


night as to how scale 
boiler. 


Dear Walter: 

Water may contain 
solids: 

1. Suspended solids (mud, 


sand). 


four kinds of 


clay and 
They settle out readily and col- 


it i os Daal cs aOR 














(WHY SCALE ON 
BOILER SURFACES 





A 





lect on the bottom of the boiler or in 
the mud drum, 

2. Dissolved organic compounds (tan- 
nins, sugar, sewage): These do not 
normally settle out. 

3. Dissolved inorganic compounds that 
come out of solution only when most of 
the water is removed (salt, soda ash, 
potassium compounds). 

1. Dissolved inorganic compounds that 
are thrown down by heat, and stick fast 
to the hottest surfaces that they come 
in contact with. These are the scale 
formers and consist primarily of lime and 
magnesium salts, both carbonates and 
sulphates, also reported as “hardness.” 

First class of compounds are some- 
times a severe nuisance rather than a 
danger. They do not result in scale but 
quickly settle to the bottom and are re- 
moved by blowing down. 

Second class give trouble, such as 
foaming. While they may be brought 


out with the mud they are not primarily 
scale formers. 

Third class, if present in big quantities 
and if the amount of makeup is large, 
accumulate in the boiler and may come 
out of solution, but are not scale formers. 

The last, however, form scale and 
often drag down mud and other com- 
pounds to form additional and more 
troublesome deposits. Even small amounts 
of these compounds give trouble, _in- 


creasing in degree with increasing pres- 


sure and boiler capacity. 

Thus, a water containing large 
amounts of the first three classes, but 
very little of the last, produces practi- 
cally no scale, Table I. But one con- 
taining relatively small amounts of total 
solids, but practically all of them in the 
last class, produces scale, Table II. 

Yours truly, 
Chemist 
Goodwater Laboratory 





Impurities 


Suspended 
Dissolved solids 
Organic solids 








Table |—Boiling Does Not Form Scale 


Fig. 1 contains the raw water analyzed below. When heated it 
settles out like that in Fig. 2. Boiling does not cause scale to form. 


ES cen ceebenhenexdnsws ‘eteseaus 
Dns netabds éeoes bedesuwenes 


Lime and magnesium salts (hardness)...... 
Sodium and potassium salts............... 


Impurities Ppm 
jad eveetiosienuaa 500 I ctberaiedbsbdeaeWhcnnbene ebannecevecnwnnesene ane 
nawkekaenee ceueen 100 EE nee meas Bip = 
(speeeranetendis 400 ccc chide neiaennrninnnsexaneamenpadae we ine 
nh atienedeneeeiels 150 SE a cade peach odiente cedars edeeewarateeda: OU 
(rtevesapaeenntel « 32s Lime and magnesium salts (hardness).................++00+- 175 
icanntoreeeneneer 225 en ee EY CS nc ckcsvcensdeeadscdcenenesaweoue Me 





Table i—Boiling Does Form Scale 


Fig. 3 contains the raw water that is analyzed below. When boiled 
it forms scale as shown in Fig. 4. 
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Getter 


SAFETY 
SWITCH 





















To beat the heat that all safety switches generate while 
they are “on”... Cutler-Hammer Engineers designed a NEW 
cm — Safety Switch. Their first step was to plan a switch mechan- 

wile hi ism that would carry its load with a new low minimum of 
A heating. Their second step was to build the mechanism so 
that it would far better withstand the heat produced by the 
fuses in normal operation. Finally they added plus features 







Reinforced stationary 
contact jaws have 
heavy non-ferrous clips 
for permanent contact 
pressure. Withstand 


500° F operating tem- ' FIN a which a thorough investigation over a long period of time 
aioe manep ab dereamene howed th lectrici d : 

rent. A feature promoting better showed that contractors, electricians and service men want. 

tion and ife i A , . . 
ee The result is an outstanding switch that offers better per- 
formance, longer life, easier installation, better appearance, 
: . Perfected Pane i 

Switch heating re- ites vs a new measure of safety...a switch such as you have 
Sar af qanedt cutee arc to restricted never encountered before. Why don't you take the measure 
ing screw dateadey space and ee 
3 in ype A switches — an os of its quality in your very next installation? At Cutler-Hammer 
10 only 4 in type 


Teeter sesame wholesalers everywhere. CUTLER-HAMMER, Inc., 1358 St. Paul 


removed to in- 


spect jew eustent. Ave., Milwaukee 1, Wisconsin. 





And in Addition .. . 
1. New mod design that matches Cutler-H . ’ >: 
ae ai altima catia CUTLER-H At MME 
2. Knockouts that really knock out. 
3. Front operation for close ganging. 








4. Plenty of room and easy access to shape up wires inside. . 

Easy installation, SAF ET Y SWITC é. ES Sr 
5. Knife type blades, solderless lugs, screw type fuse clamps 

(Type A, strong clips. 
6. All parts cad plated against corrosion. 





7. Assured positive and firm contact even after long use. 
& Contacts on Type A switches are silve. olated. 
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15—Installation and Alignment 


Fifteenth in a monthly series by Igor J 
Karassik and Roy Carter, Worthington 
application engineers. These two experts 
on centrifugal pumps have selected ques- 
tions and answers that give a broad, prac- 
tical understanding of the pumps, their 
construction, operation, characteristics, 
troubles and remedies. 


Q 1—Does the manufacturer test a cen- 
trifugal pump under operating conditions 
before shipment? 


A—Performance of all equipment is 
guaranteed by the manufacturer. When- 
ever possible, he conducts tests at full 
operating conditions. However, if power 
for such conditions is beyond that avail- 
able, reduced-speed tests are run and the 
results projected to full operating condi- 
tions by accepted hydraulic laws. Fre- 
quently cold water is used to test a 
pump that is to handle hot water or liq- 


Straight 
edge 


Gage -— 


Fig. 1—Place a straightedge across the 
top and sides of the coupling to check 
for axial alignment. Fig. 2—When 
coupling faces are parallel, the true 
angular alignment has been obtained 
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uids other than water. Corrections are 
then made for power consumption, and 
performance is checked under suction 
conditions similar to those of the in- 
tended installation. On some lines of 
small low-cost pumps, which are built 
in quantity for stock, one out of ten units 
may be tested to check performance. 


Q 2—Are there general rules for the 
preferred location of a pump? 


A—Yes, here are five: 

1. Install pump in a light, dry, clean 
room. If the location is cramped, dirty, 
wet or poorly lighted, a unit is difficult 
to dismantle and repair, and likely to 
be neglected by the operators. 

2. If a unit must be placed where it 
might be submerged, install a wet-pit 
pump; or make provision to remove in- 
coming water, using auxiliary wet-pit 
drainage pumps, so neither the main 
pump nor its driver will be flooded. 


3. If a motor-driven unit is to operate 
in a damp or moist location, select the 
right motor for the conditions. Pumps 
and their drivers, for installation in the 
open, are specially constructed to with- 
stand exposure to weather, and usually 
are readily available from electrical- 
equipment manafacturers. 

4. Locate pump as close as possible to 
the supply source. If possible, place it 
below the suction reservoir’s liquid level. 
Always be guided by the manufacturer's 
1ecommendations for suction conditions. 

5. Install it where a substantial foun- 
dation can be provided. 


Q 3—Are a centrifugal pump and its 
driver checked for alignment at the fac- 
tory before shipment? 


A—Yes. When a unit consisting of 
pump, base, coupling and driver is as- 
sembled at the factory, the baseplate is 

(Continued on page 118) 


Fig. 3—To transmit the high-pressure hydraulic thrust released by a flexible-pipe 
connection in the discharge line beyond cone vaive, C, the 45-deg elbow, E, 
and the pump’s volute casing, V, are anchored In the concrete foundation as shown 
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- WESTERN UTILITY MAINTAINS 
ALL YARWAY EXPANSION JOINTS 
AT COST OF 51.50 PER MONTH FOR PACKING 


Over the last 12 years this company has installed 121 Yarway 
Gun-Pakt Expansion Joints, ranging in size from 3” to 20”. 
During that period they have had to purchase only 76 pounds 
of packing for these joints . . . at a cost of approximately $1.50 
per month. That’s to service a// the Gun-Pakt joints! 


The Gun-Pakt feamre is more than an idea—it is a practical 
improvement in expansion joint design that has saved thousands 
of dollars in operating and maintenance costs to public utilities 
and others who have installed them in steam distribution systems. 
With Gun-Pakt joints there is no need for costly shutdowns for 





packing plug... twist a wrench—the joint’s tight, the job’s done, 


For the full story on Yarway Gun-Pakt Expansion Joints, write 
for Bulletin EJ-1911. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 





&, 


YAR WAY GUN-PAKT EXPANSION JOINT 











PUMP QsA 


Continued 











placed on a flat, even surface. Pump and 
driver are mounted on it and the coup- 
ling halves accurately aligned. Shims are 
used under the mounting surfaces of 
pump and driver where necessary to ob- 
tain alignment. The pump, but not the 
driver, is generally doweled to the base- 
plate at the factory. The driver is not 
doweled because field duplication of 
factory alignment is thus simplified. 


Q 4—Why should a pump be realigned 
in the field? 


A—All baseplates are flexible, and 
subject to shipping strains. When a unit 
is installed, a careful check is necessary 
to determine whether factory alignment 
has been disturbed. 


Q 5—How is a pump leveled on its foun- 
dation? 


A—Pumps are generally shipped 
mounted, and it is usually unnecessary 
with units of moderate size to remove 
pump or driver from its baseplate when 
leveling. Place the unit over its founda- 
tion, and support it on short strips of 
stee! or shim stock close to the founda- 
tion bolts. Allow from 0.75- to 2-in. 
space between baseplate and foundation 
top for grouting. Have the shim stock 
extend across the supporting edges of 
the baseplate. Remove coupling bolts 
before proceeding with leveling of unit 
and alignment of coupling halves. 

A small spirit level can be used on 
‘the projecting edges of pads supporting 
pump and motor feet, when scraped 
ciean, for leveling the baseplate. Where 
possible, it is preferable to place the 
level on some exposed part of the pump’s 
shaft, sleeve or planed surface of cas- 
ing. Adjust steel supporting strips or 
shim stock under baseplate till pump 
shaft is level, the flanges of suction and 
discharge nozzles vertical or horizontal, 
as required, and observe that the pump 
is at the specified height and location. 
When the baseplate has been leveled 
make the nuts of the foundation bolts 
handtight. 

While leveling the pump and base, 
maintain accurate alignment of unbolted 
coupling halves on pump and driver 
shafts. 


Q 6—How are centrifugal pump and its 
driver aligned? 


A—Make this alignment with the 
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pump and driver coupling disconnected. 
Revolve the pump and driver rotors by 
hand to insure that they run freely. 
Place a straightedge across the top and 
sides of the coupling, Fig. 1. Check the 
coupling-halves’ faces for parallelism by 
a tapered thickness gage or feeler gages, 
Fig. 2. Alignment can also be checked 
with a dial indicator clamped to one 
half of the coupling and resting on the 
cther half. 

When the coupling peripheries are 
true circles of equal diameter, and the 
faces flat. exact alignment exists when a 
straightedge lies squarely across the rims 
at any point and the distance between 
the faces is equal at all points. If one 
coupling-half is higher than the other, 
the difference may be determined by the 
straightedge and feeler gages. If the 
faces are not parallel, the thickness gage 
or feelers show a variation in the dis- 
tance apart at different points. 

Alignment must be rechecked after 
suction and discharge piping have been 
holted to the pump, to test the effect of 
piping strains. When handling hot liq- 
uids, disconnect the nozzle flanges after 
unit has been in service, to check direc- 
tion in which the piping expansion is 
acting. Correct for strain effect as re- 
quired to obtain true flange alignment. 


@ 7—W hat precautions must be observed 
when a pump and its driver operate at 
appreciably different temperatures? 


A—Where a steam turbine drives a 
pump make final alignment with driver 
heated to its operating temperature. If 
this is not possible at time of alignment, 
make allowance for the temperature 
effect by setting the turbine shaft when 
cold a proper amount lower than the 
pump shaft. Similarly, if pump handles 
hot liquids, allowances must be made for 
the shaft being elevated when the pump 
expands. In any case, check alignment 
when unit is at operating temperature 
and adjusted as required before placing 
pump in service. Steam and exhaust pip- 
ing expands and the installation must be 
made so that the turbine nozzles are not 
subjected to piping strains. 


Q 8—Should pump and driver alignment 
be rechecked occasionally? 


A—Yes. Piping strains may develop 
causing misalignment after a unit has 
been operating for a time. This is espe- 
cially true when hot liquids are handled 
as there is likelihood of growth or change 
in piping shape. Disconnect pipe flanges 
at the pump to find out the direction of 
piping expansion, and make adjustments 

(Continued on page 142) 





Fig. 4 to 6—Fire- 
wall extension shaft 
between driving mo- 
tor and pump has a 
seal at each end 
made of a close-fit- 
ting felt gasket or of 
one or more packing 
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Sloot SLUDGE... EL, CARBON 


SUN DIESEL LUBRICANT... 


Gives Perfect Lubrication for Sewage Plant Engines, Ends Crankcase Sludge and Carbon Troubles 


A Sun Engineer was called recently to a large sewage plant. Two 125- 
horsepower Diesel engines, connected to centrifugal pumps, were 
pumping 10,400 gallons a minute. 


But sludge and carbon were causing chronic engine-repairs and were 
crippling the plant. Oil consumption was high. 


After 3,974 hours of operation on a specially developed Sun Diesel oil, 
engineers reported perfect lubrication, freedom from sludge, no carbon, 
no repairs, no replacements, no overhauls, and very low consumption. 


On important power-jobs in municipal plants, or in mills, mines, and fac- 
tories, more and more experienced engineers are putting their trust in 
Sun lubricants. For every type of power-equipment, Sun has the right 
lubricant for peak performance . . . rock-bottom maintenance. Call the 
Sun Engineer near you, or write . . . 


SUN OIL COMPANY ~- Philadelphia 3, Pa. 
Sponsors of the Sunoco News-Voice of the Air — Lowell Thomas 


» <N | => 


INDUSTRIAL 
PRODUCTS 















» BEFORE STUDYING THIS PAGE, read or re- 
view “Logarithms: Time-Saving Invention,” 
p 120, April Power. 

Below is a standard 4-place table (4 deci- 
mal places) of logs from 1 to 10 by hun- 
dredths. For example, the log of 7.32 is 
0.8645 and the log of 1.86 is 0.2695. 

Problem: What is log 3.276? 

Here it is necessary to interpolate; that 
is, find a value between two adjacent values 
in the table. We have: 

Log 3.28 
Log 3.27 












0.5159 
0.5145 









Difference .0014 
It is clear that log 3.276 must be: 
0.5145+0.6 X 0014 = 0.5145+.0008 = 0.5153 
The reverse process uses interpolation 











PHIL SWAIN GIVES HELPFUL HINTS TO EVERY 
USERS OF NUMBERS AND HOMESPUN MATHEMATI 


@- How to Find Logarithms 


to find the number which has a given log. 
Problem: Of what number is 0.7799 the 


log? 
Log 6.03 = 0.7803 
Log 6.02 = 0.7796 
Difference 01 0.0007 


Note that 0.7799 — 0.7796 = 0.0003, so 
the number must be 6.02 + 3/7 of .01.° 
Nearest single-place decimal to 3/7 is 0.4, 
so the correct number is 6.024. 

The same table serves for any number 
larger than 10. Thus log 32,760 = ? As 
noted, log 3.276 = 0.5153. Now 32,760 is 
3.276 X 10,000, so log 32,760 is: 

0.5153 + log 10,000 = 0.5153 + 4 = 4.5153. 

Here is the rule for the logs of numbers 
greater than 10: Point off to make a number 


between 1 and 10, and read its log from the 
table below. Before the decimal point in the 
log put a number that is one less than the 
number of digits before the decimal point in 
the given number. 

In the case of a number less than 1, 
take the log from the table in the manner 
just indicated. Then place before the decimal 
point of the log a number one more than 
the number of zeros between the decimal 
point of the number and the first digit not 
a zero. Put a minus sign over the number 
before the decimal point. 


Problem: What is log 0.000654? 

Log 6.54 = 0.8156. The number 0.000654 
has 3 zeros between decimal point and first 
digit not a zero, so the log is 4.8156. The 
minus sign over the 4 indicates that the 4 
is minus while the part of the log after the 
point is plus. Meaning and use of this will 
be explained next month with practical ex- 
amples of multiplication and division. 















Four-place Common Logarithms of Numbers 








































2.5 3979 3997) 4014 4031 4048 4065 4082 
2.6 4150 4166 4183 4200 4216 4232 4249 
27 4314 4330 4346 «4302 «4378 = 4393 4409 
28 4472 4487 44502 «64518 «4533 4548 = 4564 
2.9 4024 4039 «4054 4009 4683 4698 4713 





30 4771 4786 4814 4829 4843 4857 
| 4914 4928 4942 4955 4909 = 4983 «4997 
32 5052 5065 «= 5079 5092 5105 = 5119 5132 
33 5185 5198 5211 5224 5237, 5250 55263 
34 5315 5328) «65340 = 5353 5306 5378 = 5391 








35 5441 5453 '5465 5478 5490 5502 5515 
4 ¢ 5563 5575 5587 5599 S6ll 5623 5635 
47 5682 5694 5705 5717 5729, 5740 55752 
38 5798 5821 5832 5843 5855 = 5866 
39 5911 5922 «5933 «59445955 5966) «5977 





4 

41 6128 6138 6149 6160) 6170) «661806191 
42 6232 6243 6253 6263 6274 6284 6294 
43 6335 6345 6355 6365 6375 6385 6395 
44 6435 6444 (6454 6464 6474 6484 6493 





45 6532 6542 «6551 «= 6561 Ss «6571 6580 o 
46 6628 6637 6656 6665 6675 

47 6721 67% 6739 6749 6758 prs | 6776 
48 6812 6821 6830 6839 68: 6866 
49 692 6911 6920 6928 6937 6946 6955 








50 0.6990 6998 7007 16 7024 7033 7042 
5.1 7076 «7084 «670937101 Ss 7110s 7118 = 7126 
5.2 7160 7168 =67177) «7185 = 7193, 7202s 7216 
5.3 7243 7251 «967259 «= 7267, Ss 7275s: 7284 = 7292 
5.4 7324 7332 «47340 «97348 «073567364 7372 





| ‘ 
No. | 0 | ; | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | Ave. No. | 0 | \ | 2 | 3 | 4 | 5 | 6) 7 | 8 | 9 | Ave 
9 74% 7435 7443 7451 7459 7 7474 
10 0.0000 0043 0086 0128 0170 0212 0253 0294 0334 0374 42 5.5 7404 7412 741 
1b Ghee Seon tack guy 934 Ose 008 1088 Nae 6 3$ 1 Isen 574 75822589307 TekTeL2:7619 27 
13 N30 1173 1206123971303 13351367 13991438032 eee eS =<. 
14 «1461 14921523 15531584 G14 O44 167317031732 5.9 77 776 773 TBA T8745 2 10 
15 1761 1790 1818 1847 1875 1903 1931 1959 1987 2014 28 6.0 82 779% 7803 7810 7818 7825 7832 7839 
16 2041 = 2068 5 2122 2148 2175 2201 2227 2253 22799 2% 6.1 7853. 7 7868 7875 7882 7889 789% 7903 7910 7917 
17 2304 2330 2355 2380 2405 2430 2455 2480 2504 2529 25 62 24 7931 7938 7945 7952 7959 7966 7973 7980 7987 
18 2553 2577 2601 2625 2648 2672 2695 2718 2742 2705 2 63 3 8000 8007 8014 8021 ap28 8035 8041 8048 8055 
19 2610 ©2833 2856-2878 2923 2945 «2967 2989 2 6.4 8069 8075 8082 8089 8102 8109 «81168122 
20 10 3032 3054 «3075 3096) 31183139 3160 3181 3201S 8169 8176 «81828189 
>) 3222-3243 «326332843304 «3324 «334533653385 3404 so apes oe St ss SS on +44 
22 3424 3444 «3464 «348335023522 3541 «3560 3579 359819 e8 ae P14 ae 8293 8306 = 8319 6 
23 3617 3636 «3655S «3674 «3692s 3711 = 37293747 3766S 37848 o. 6 sass) 838 — 53518357 p44 8370 8376 8382 
2.4 3802 3820 3838 3856 3874 3892 3909 3927 5 (3%2 17 o5 ores 395 B4Ol 840744 30 8426 8432—«B39sBAMS 
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You keep air and fuel rates in accu- 
rately measured proportion to each 
other and in direct relation to the 
plant load, when you use Hays Auto- 
matic Combustion Control. 


The result is simple and exceed- 
ingly profitable—you operate your 
boilers closer to their maximum ca- 
pacity; and do it safely, much more 
economically than is possible under 
manual operation. You actually 
stretch your plant's steam capacity. 


This is the truly modern system-— 
wholly electrical: sensitive to the 
slightest change in steam demand, 
telegraphic in its instant measure of 
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YOUR PLANT’S 
STEAM CAPACITY... SAFELY 


each variation and in its corrective 
response. It is simple to install, to 
maintain, to operate. 


You recognize the advantages— 
steam pressure maintained constant, 
turbine room efficiency improved, and 
quality of processed product pro- 
tected; fuel and maintenance costs 
appreciably lowered; clinker trouble 
greatly lessened; smoke negligible. 


How you may enjoy these advan- 
tages is explained in Bulletin 46-605 
—contains helpful schematic draw- 
ings of 14 typical installations. Better 
send for it. 


THE MODERN SYSTEM... 0 electucal 
ilomialic COMBUSTION CONTROL 


THE HAYS CORPORATION °@ 





MICHIGAN CITY, INDIANA, 


—_—— 

















HOW T 


By 


P WHEN COLLECTING WATER for a dis- 
solved oxygen test take extreme care to 
prevent pickup or loss of oxygen from 
the sample. If the water to be tested 
is hot, run it through a copper cooling 
coil so sample is exactly 70 F. Use cop- 
per or brass piping and fittings through- 


TAKE A DISSOLVED 
OXYGEN TEST SAMPLE 


C A NOLL, Chief Chemist, W H and L D Betz 


eut, and feed water sample into test 
flask through sulphur-free gum tubing. 
The entire system must be airtight. 
Use shellac on joints and connections, 
and flush the system to waste (without 
cooling) for half an hour. 
A portable cooling coil can be placed 





1 Sampling bottle is first flushed with hot water (140-180 F) to be tested; then 


placed in submerging vessel. 
in bottle. 
this rate. 
exactly 70 F. 


Insert a pencil thermometer and sampling hose 
Adjust water flow so bottle fills and overflows once a minute. 
Now admit cooling water around the coil to produce sample water at 
See that no air bubbles are discharged into the bottle and allow 
sample to overflow submerging vessel about 10 min. 


Maintain 


Without shutting off sample, 


transfer the filling hose and thermometer from the bottle to outer container. 


Fill pipette to proper mark with manganous sulphate solution; leave a drop 


hanging on its end to prevent air entering. 


surface, deep into bottle. 


Insert pipette through water 


Discharge exactly 1 ml; slowly withdraw pipette and 


repeat at once with alkaline potassium-iodide solution, using a clean pipette. 


Wet glass stopper immediately with water in outer vessel; be sure no air bubbles 


adhere to it. 
home firmly. 
not shake. 


Gently lower straight into bottle neck, allow to seat, then press 
Remove sample bottle and mix contents by rotating gently. 
Bottle must not contain air bubbles. 


Do 


bottle and let stand 3 min for floc to settle. Add 2 ml sulphuric acid with clean 


pipette and restopper. 


Remove bottle and rotate gently to dissolve floc; sample is 


ready for titration. Do this within 5 min to minimize errors from any interference. 


122 (338) 


After mixing, again submerge; 


in a bucket or similar container into 
which a regulated flow of cooling water 
is discharged at the proper time. Use 
another container, having at least four 
times the capacity of the 10-oz sampling 
bottle to submerge the latter about two 
inches below the surface of the water. 
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Measure for 
Heating Values 


Even, comfortable temperature—in every room; 
on every side of the building—in zero weather 
and on mildest days—with lower fuel bills . . . 
The value of a Heating System is measured in 
Comfort balanced against Cost. 


The Webster Moderator System of Steam Heat- 
ing delivers to each radiator only the amount 
of steam required to maintain an even, com- 
fortable temperature regardless of exposure or 
changes in outside weather conditions. It is an 
automatic system with automatic controls. It 
won’t overheat. It won’t underheat. 


The Webster Outdoor 
Thermostat automatic- 
ally changes heating 
tate when outdoor 
temperature changes. 
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“Control-by-the-Weather is provided by an 
Outdoor Thermostat which automatically bal- 
ances the delivery of steam to agree with every 
change in outdoor temperature. 


More Heat with Less Fuel 


Seven out of ten large buildings in America 
(many less than ten years old) can get up to 33 
per cent more heat out of the fuel consumed! 
...A book “ Performance Facts” gives case 
studies—before and after figures—on 268 Webster 
Steam Heating installations. Write for it today. 
Address Dept. P-5. 





WARREN WEBSTER & COMPANY, Camden, N. J. 
Pioneers of the Vacuum System of Steam Heating: : Est. 1888 
Representatives in principal U. S. Cities: : Darling Bros., Led., Montreal, Canada 


Fuel Gari 
Starts Ui 
CONTROL 






AUTOMATIC 
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Recirculate Oll 
To the Heater 


MCC pip NOT DESCRIBE the service of his 


oil system (Reader’s Problems, Dec 
1945) but obviously his difficulty with 
time lag is caused by the rate of oil flow 
through the heater or the lack of capacity 
in his heating elements. Instead of an 
off-and-on control system he could im- 
prove his heating cycle by controlling the 
heating elements in two or three steps. 
A magnetic valve in the discharge line 
from the heater, with a relief valve dis- 
charging to the suction side of the pump, 
will recirculate some of the oil and keep 
the temperature more nearly constant. 
Bronx, N. Y. H Demuinc 


Circulating-Water 
Pump Priming Systems 


On PAGE 123, Power, Dec 1945, George 
| Smith describes how in emergencies he 
uses a vacuum-cleaning-system connec- 
tion to exhaust air from his condenser 
circulating-water pumps. In our plant a 
system like this is a permanent one. 
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Fach condenser has two circulating- 
water pumps with the tops of their cas- 
ings connected to the priming line, as 
in diagram 2. Each pair of pumps is 
normally primed by a steam-jet ejector, 
but also has a permanent connection to 
a vacuum pump. A loop is provided in 
this connection to prevent water being 
siphoned over into the pump. This ar- 
rangement has given satisfactory service. 
Howarp T. Livincston 
Los Angeles, Calif. 


Converting Centigrade 
Scale to Fahrenheit 


THE METHOD of converting centigrade to 
fahrenheit scale (Power, Sept 1945, p 
126) seems unnecessarily complicated, so 
please allow me to enter the argument. 


Let C = temperature in centigrade deg 
F = temperature in fahrenheit deg 
; F — 32 

then c= ee 


and F = 32 + 18C 

These formulas are based on the very 
simple consideration of the points of 
correspondence, on both scales, for freez- 
ing and boiling water. 

The centigrade scale is such that the 
freezing point of water is marked down 
as 0 C, and the boiling point as 100 C. 
The interval is divided into 100 equal 
parts. The same interval on the fahren- 
heit scale is divided into 180 equal parts 
(212 — 32). Thus 1 C equals 1.8 F. The 
reason for the number 32 is obvious from 
the accompanying sketch. 


Liege, Belgium P VANHERK 


Superheated Heating Steam 


A GOOD DEAL OF HARM has been done by 
misleading articles about heat-transfer 
coefficients when using superheated steam 
for heating in closed heaters. Though 
heat transfer from superheated steam to 














a dry surface is relatively low per de- 
gree temperature difference, superheated 
steam will do any heating job that satur- 
ated steam can do at the same pressure, 
and in most instances do it better. 

With saturated heating steam the heat- 
ing-surface steam side is covered with 
condensate and the rate of heat transfer 
is figured on the basis of an over-all film 
of water. Because of the high heat-trans- 
fer rate from steam to water film we as- 
sume the film temperature to be the same 
as that of the saturated steam. Over-all 
rate of heat transfer equals the rate from 
condensate film to metal and from metal 
te fluid being heated. Thus for steam at 
150 psig in a stage heater fitted with 1-in. 
OD tubes and with a velocity in the tubes 
of 7 ft per sec the heat flow resistance is 
about equally divided between the two 
surface resistances, and the metal tem- 
perature is about half way between the 
steam and water temperatures. 

When condensing steam, saturated or 
superheated, the condensate wets the 
metal, and film-type condensation obtains. 
Heat-transfer rate is based on the differ- 
ence between saturation and metal-sur- 
face temperatures. Surface between the 
steam and condensate film is at saturation 
temperature. 

With saturated steam the metal tem- 
perature must be below saturation tem- 
perature to permit heat flow from 
condensate film to metal. Any metal at a 
temperature below saturation and in con- 
tact with superheated steam is also cov- 
ered with a condensate film whose 
temperature therefore measures hieat 
transfer to the metal. With metal-surface 
temperature above saturation there would 
be no heat transfer from saturated steam 
to the metal, and the heat-flow rate per 
degree difference between metal and 
superheated steam would be quite low. 
In condensing heaters metal temperature 
is always below saturation. With super- 

(Continued on page 148) 
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THIS CONDENSER at the Westport Station of 
Consolidated Gas Electric Light and Power Co. 
of Baltimore, has 28,950 square feet of condens- 
ing surface, provided by 6,250 tubes 18 feet long. 
Tube life is accordingly a major factor in econ- 
omy of operation. 

The water available for cooling is a combina- 
tion of fresh and salt water, combined with har- 
bor pollution. Under similar conditions in other 
seaboard power plants, Anaconda Ambraloy 927 
(Arsenical Aluminum Brass) has proved supe- 
rior to other alloys. Hence the use of this type of 
tube in the condenser illustrated. 

A pioneer in the development of condenser 
tube materials, The American Brass Company 
now produces 11 standard and several special 
alloys of this type. Assistance in selecting the 
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Installing Anaconda Condenser Tubes of Ambraloy 927 in condenser at The Westport Station of Consolidated Gas Electric Light and Power Co. of Baltimore 
Tubes are 18 feet long, 1 inch O.D., .049 inch wall. 


Coolant —Harbor-Polluted Water 
Tubes—ANACONDA AMBRALOY 927 


one best suited to meet a specific set of condi- 

tions is offered by our Technical Department. 
For detailed information on Anaconda Con- 

denser Tubes, write for Publication B-2. dorra 





AnaconpA 





CONDENSER TUBES 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BrRASss LTD., 
New Toronto, Ont. 
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WHAT'S New 








IN PLANT 


EQUIPMENT 








Proportioning Pump 


Duptex Detuxe Cuem-O-Feeper, a new dia- 
phragm proportioning pump, delivers chem- 
ical reagents in an almost continuous stream. 
For positive injection of one or two chem- 
icals at predetermined and adjustable rates, 
it is adapted for many applications, includ- 
ing feeding chemicals for water sterilization. 
Feeding rate of each chemical is individually 
adjustable for coarsg% variations by changing 
stroke rate through a 2-step cone pulley and 
belt arrangement. 

For fine variations, a stroke-length adjust- 





ment knob on top of Chem-O-Feeder in- 
stantly varies amount of solution fed per 
stroke. Transparent plastic reagent heads 
bare vital operating parts, such as dia- 
phragms and check valves, to visual observa- 
tion by operator while equipment is in opera- 
tion. Also, each discharge stroke of feeder 
is visible in sight-feeder domes and any feed- 
ing irregularity may be detected. Moving 
parts inside unit case operate in an oil bath. 
Dept P, Proportioneers, Inc, 16 Codding 
St, Providence, R. I. 


Fuse Link 


BALANCED-LAG LINK puts extra lag in the 
low-overload working range to avoid un- 
necessary “blowing” and work stoppage. 
At same time positive protection is pro- 
vided against damage to equipment from 
high-current surges because of shorts or 
grounds. Three or more “blow points” are 
designed into the balanced-lag links ac- 
cording to size. The center “blow point” 
is placed to carry the current of sustained 
overloads and “blow” only if gradually in- 
creasing overload becomes dangerous. The 
narrow “blow points” at the ends are not 


effected by these low overloads, but can be 
depended on to “blow” if shorts or grounds 
cause surges of current that endanger the 
equipment. 

Ventilated case of fuse makes afterblow 
impossible and rigid alignment of arch- 
bridge construction is said to provide long 
fuse life and easy link replacement. Dept 
P, Pierce Renewable Fuses, 117 Pacific 
Ave, Buffalo, N. Y. 


Hermetic Terminal 


NEW DEVELOPMENT in glass-to-metal hermetic 
terminals is known as the No. 110-RHTL 
Fusite terminal. It is a single terminal 
equipped with a hollow tube and copper 
connecting lug. 

Outstanding features are said to be: (1) 
A high conductive lead can be brought 
directly through tube to copper connecting 
lug. (2) Terminal provides maximum inter- 
nal clearance. (3) Outside connections are 
made with ease and rapidity. Semi-skilled 
help can make manual connections by plac- 
ing wire through hole or wrapping it around 
double notch in connecting lug. (4) Neces- 
sity of interior connections is eliminated. 

No. 110-RHTL Fusite terminal has been 
especially designed for capacitor field. From 
early indications, however, it will be used 





in many other electrical applications. User 
of Fusite hermetic terminals will receive 
HermetiCan as a container with terminals 
installed in the lid if he wants advantages 
of “heatless hermetic sealing.” It can be 
hermetically sealed without heat or solder. 
Dept P, Cincinnati Electric Products Co, 
5324 Carthage, Cincinnati, O. 






Flowmeter 

INSTRUMENT, known as_ bellows-differential 
flowmeter, will be manufactured as a me- 
chanical flowmeter, as an electric flowmeter 
and as a pneumatic-transmission flowmeter 
in a complete line of recording, indicating, 
integrating and automatic-controlling mod- 
els. Meter body requires no mercury, as it 
operates on a new principle. A unique meth- 
od of transmitting bellows motion to the pen 
arm completely isolates meter-body shaft 
from measured fluid. Dept P, Bristol Co, 
Waterbury 91, Conn. 





Power Relay 


Tyre PR-8 double-pole double-throw power 
relay is for such power circuits as motor 
starting and heater loads up to 15 amp or any 
control circuit requiring fast, positive switch- 
ing. Metal parts are heavily plated for re- 
sistance to corrosion. Insulation is molded or 
laminated bakelite. Coils are layer wound 
on insulating bobbins and baked varnish im- 
pregnated. 

Full-floating contact carriers are positively 
locked in place, according to maker, and per- 
mit heavy contact pressure without chatter. 
To prevent hum, ac models are adequately 
copper shaded. A heavy return spring pro- 
vides snap action and coil operates on only 
4-v amp, or about 3 watts, so it is ideal for 
thermostats or other devices with delicate 
contacts. Coils will not heat on continuous 
duty. Fine silver contact point, ¥ in. dia, 
is rated at 15 amp non-inductive load at 110- 
Vv ac. 

This is eighth in a series of power relays 
with standard coil voltages—6, 12, 24, 110, 
220 v, 50-60 cycles ac; 6-, 12-, 24-, 110-v de. 
Dept 221, Potter & Brumfield Sales Co, 
549 W Washington Blvd, Chicago 6, III. 


Automatic Valve 


PRIMARY FUNCTION OF AIR-LOK is to close au- 
tomatically the line in which it is installed 
as soon as withdrawal of liquid is completed 
and before any air or vapor is pumped into 
system. By installation of these automatic 


valves there is said to be less likelihood of 
pumping equipment becoming damaged by 
racing under a no-load condition. 


By effect- 














brings this monthly survey of new equipment as one of its many reader services. In requesting addi- 
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All Drip and Drain Piping 
eee from the Complete Crane Line 










































Drip lines should be erected with the same care 
that’s given to main steam lines. They’re part 
of each other; steam efficiency depends equally 
on both. Thus, for boiler piping especially, the 
complete Crane line is preferred because of 
these exclusive advantages: 


ONE STANDARD OF QUALITY 
ONE RESPONSIBILITY 
ONE SOURCE OF SUPPLY 


All the valves and fittings, in brass, iron, or 
steel—the pipe, fabricated piping and acces- 
sories you need to install a boiler—one order 
to your local Crane Branch or Wholesaler 
covers everything. One responsibility for all 
materials—Crane—simplifies and speeds the 
job. Crane uniform quality assures the uniform 
dependability you want in all boiler lines. 


Whether your needs be usual or unusual, 
Crane supplies them from the world’s greatest 
selection. And what Crane can do to give you 
better power piping, it can also do for all 
piping systems in your plant. 











CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, II. 
Branches and Wholesalers 
Serving All Industrial Areas 











(Right) AT THE HEAD OF THE CLASS 
for steam services— Crane 300-pound 
Alloy Steel Wedge Gate Valves. Supplied 
with Exelloy to No. 49 Nickel Alloy seating 
for steam, water, gas or air up to 850° F, 
maximum; with Stellite 
to Stellite, for steam up to 
1000° F.; and with Exelloy 
to Exelloy, for oil and oil 
vapor up to 1100° F. 
Screwed, flanged, orweld- 
ing ends. Your Crane 
Catalog gives complete 
specifications. 






































VALVES e FITTINGS =| 
PIPE e PLUMBING | 
HEATING e PUMPS 


FOR EVERY PIPING SYSTEM 
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EQUIPMENT Continued 


ing a tight shutoff in the line, it becomes 
practicable to install a vacuum switch in line 
near pump, which will stop an electric or 
gasoline pumping engine soon after valve 
closes. 

At present, Air-Lok is offered in two sizes 
with flanged connections for 3- or 4-in. lines. 
Body is made up of semisteel castings and 
interior trim is corrosion-resistant nickel iron. 
Present design is for pressures up to 150 psi 
and for temperatures up to 250 F. Dept P. 
Davis Regulator Co, 2540 S Washtenaw, 
Chicago, Il. 


Quintuplex Pump 


A 6-IN.-STROKE inverted quintuplex pump is 
rated at 300 to 450 hp, depending upon its 
speed. Plunger diameters range from 2 to 
5% in., working pressures from 700 to 5000 
psi and capacities from 60 to 850 gpm. Dept 
P, Aldrich Pump Co, 3 Pine Street, Al- 
lentown, Pa. 





Be. Ait, 
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Flow Indicator 


FLo-GacE For WATER, steam and air promotes 
efficient utilization of consumed liquids or 
gases, or both, particularly by elimination of 
wasteful excess. This midget differential 
meter indicates flow rate of liquids and gases 
through lines containing orifices, venturi 
tubes and insert nozzles as differential pro- 
ducers and also indicates liquid level and 
pressure differences. It is said to be par- 
ticularly useful as an operating guide in 
manually adjusting valve positions at the 
start of a cycle of operations as well as in 
providing continuous information on flow 
rates so efficient operation may be main- 
tained throughout complete cycle. 

It requires little space, is easy to install 
and needs no mercury or auxiliary power. 
Gage has no stuffing box. It can be fur- 
nished to measure such units as gpm, cu ft 
per hr, etc. Gage mechanism is inclosed 
in a heavy semisteel chamber having a thick 
prestressed glass window designed for an 
operating pressure of 500 psi. Dept P, 
Builders-Providence, Inc, 14 Codding 
St, Providence, R. I. 


Heavy-Current Transformers 


IMPROVED LINE of transformers from 5 to 500 
kva is suitable for resistance heating and 
welding, rectifiers, electric furnaces and 
other applications where heavy current is 
required. Innovations include a_ built-in 
switch with safety interlock for changing 
secondary voltages, new scientific method of 
ventilation resulting in lower operating tem- 
peratures, protection of vital parts against 
corrosive, dust-laden atmosphere, heavy cur- 
rent windings laminated and transposed to 
reduce eddy-current losses, heatproof insula- 
tion such as fiber-glass, mica, asbestos, etc. 
Transformers are for any line voltage and 
frequency; also 3-phase primary, 3-phase 
secondary; 3-phase primary, 2-phase second- 
ary; and single phase. Photo is of a 90-kva 
transformer with 3-phase 6-wire outpnt. 
Dept P, Marcus Transformer Co, 32 
Montgomery St, Hillside 5, N. J. 


immersion Pyrometer 


INSTRUMENT DESIGN includes a large 4%4-in. 
indicator with a 4-in. direct-reading scale 
calibrated from 0 to 1500 F, or 0 to 2500 F, 
or equivalent C. Two models with over-all 
lengths of 27 and 43 in. are manufactured, 
both having a special swivel 8 in. from con- 
nector block that permits use of pyrometer 
at any angle. Swivel is equipped with 
toothed notches preventing it from becom- 
ing loose during operation. This new instru- 
ment can serve with “bare metal” and “pro- 
tected” thermocouples, both being instantly 
interchangeable. 

Thermoelectric system contains a perma- 
nent-magnet low-resistance galvanometer and 
an internal automatic cold-end compensator, 
in addition to an external adjusting screw. 
It is inclosed in a shock-, moisture- and dust- 
proof steel case. Dept P, Pyrometer In- 
strument Co, 103 Lafayette St, New 
York 13, N. Y. 





Stainless Steel Electrodes 


STAINWELD A 7 AND STAINWELD A 7-Cb are 
two electrodes for shielded arc-welding of 
stainless steels. They are made for welding 
steels of the 18% chromium and 8% nicke! 
type in all positions. 

Stainweld A 7, which was discontinued 
during the war, has been improved. It is 
for stainless steels designated by American 
lron and Steel Institute as numbers 304 and 
308. Said to produce an extremely smoot! 
and steady are with easy slag removal, it i- 
for operation on de or the higher-voltag: 
ac welding units. It is in Ye-, ¢<-, and 
de-in. sizes, 18-in. lengths, center grip; and 
i. gv- and 4f;-in. sizes, 14-in. lengths, end 
grip. 

Stainweld A 7-Cb is columbium stabilized 
and has operating characteristics similar to 
Stainweld A 7. This electrode is for stabil- 
ized 18-8 stainless steels designated | 
American Iron and Steel Institute number: 
321 and 347. This new electrode is in 
ds-in. size, 18-in. length, center grip; and 
}-, de- and ¥4-in. sizes, 14-in. lengths, end 
grip. 

Both A 7 and A 7-Cb shielded arc elec- 
trodes are also recommended for weld sur- 
facing where an austenitic (work harden- 
ing) surface of medium hardness and good 
corrosion resistance is required. Dept P, 
Lineoln Electric Co, Cleveland, O. 





Pressure Regulator 


Type 2-SO rEcULATOR regulates ratio of pres- 
sures or differential pressures. Among con- 
struction features of this device, according 
to maker, are its wide operating range (from 
0.10 in. water column to 5 psi) its spinning 
pilot valve, positive action, adjustable re- 
sponse and rugged simplicity. This regula- 
tor is principally for control of: (1) suction, 
pressure or flow ratio in any gas- or air-flow 
system where accurate control is required 
(2) fuel-air ratio in a wide variety of indus- 
(Continued on page 168) 
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REVERE 
really knows 
BUS BAR 


wes copper became a vital 
war metal because such large 
quantities of it were needed for 
ammunition and other top priority 
uses, Revere was asked if it could 
make bus bars out of pure silver. 
We said “YES!” even though proc- 
essing of silver for such a purpose 
had never been attempted. By the 
end of the war, Revere had pro- 
duced 36,000,000 pounds of silver 
bus for aluminum and magnesium 
plants. | 

Today, copper bus bar by Revere 
is back, in all the usual forms, rec- 
tangular, round, square, etc. When 
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planning or remodeling an elec- 


trical installation, ask Revere to 
quote on your bus requirements. 
Other Revere products of interest 
to those generating or using elec- 
tricity are condenser tubes and 
plates, specially-prepared switch 
copper, copper and brass pipe and 
tube, commutator bars. 


Sales Offices in principa 





REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; 


ew Bedford, Mass.; Rome, N.Y. 
| cities, distributors everywhere. 


a 
Listen to Exploring the Unknown on the 
Mutual Network every Sunday evening, 
9 to 9:30 p.m., EST. 
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ASME Section Discusses 
Boiler Chemical Cleaning 


P INTERESTING DEVELOPMENTS and ex- 
periences in cleaning boilers and heat ex- 
changers chemically were presented on 
Mar 6 at Newark meeting of New Jersey 
section, metropolitan div of ASME. E J 
Billings, executive assistant, Babcock & 
Wilcox Co, arranged the program and 
F W Fox, staff engineer, Standard Oil 
Development Co, served as meeting chair- 
man. Preliminary feature was a slide 
lecture presented by Dowell Co during 
a dinner that preceded the meeting. 

Speakers were: D C Carmichael, E I 
du Pont de Nemours & Co; F H Eberle, 
Standard Oil Development Co; J J Mack 
Jr, Tidewater Associated Oil Co; W L 
Mann, National Lead Co; S W Shepard, 
Calco Chemical Div, American Cyanamid 
Co; L A Winkelman, Public Service 
Elec & Gas Co of N. J. 

Importance of cleaning-solution tem- 
perature was stressed because some in- 
hibitors tend to break down above 160 
F and acid attack on base metal is greatly 
accelerated above 50 F. 


Acid Concentration 


Acid concentrations on different jobs 
varied considerably, with 2 to 10% of 
inhibited hydrochloric acid. General 
practice is to use about a 5% solution. 
On one job a solution of 12% sulphuric 
and 5% hydrochloric with inhibitor was 
successful in cleaning a fresh-water heat 
exchanger. Efficiency of unit was in- 
creased from 40% to normal after a 24-hr 
cleaning period. 

One speaker pointed out importance 
of giving equipment a hydrostatic test 
after each cleaning to detect leaks for- 
merly sealed by adhering scale. This 
suggestion was prompted by the fact that 
scale removal uncovered numerous pin- 
hole leaks in an old heat exchanger. 

Preferences for cleaning method dif- 
fered. Although acid can be added con- 
stantly to refortify solvent another prac- 
tice drains some of the spent solution 
and adds new water and acid as makeup. 
Second method offers advantage of flush- 
ing sediment away rather than recircu- 
lating it through the unit. 

Chemical cleaning may or may not 
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damage gaskets and packing. To be on 
the safe side they should be replaced 
after: flushing. Also, circulating pumps 
handling acid solution should not be run 
against a closed discharge because over- 
heating accelerates attack on pump. 

Neutralizing solutions include caustic 
soda for steel and sodium carbonate for 
Admiralty metal. One speaker recom- 
mended trisodium phosphate instead of 
caustic soda for steel because he found 
it prevented immediate rusting. 

Another speaker told how he cleaned 
heat exchangers, using once-through cool- 
ing water, by feeding solvent into cooling 
water while unit was in service. Suffi- 
cient scale was removed to raise the heat 
transfer considerably, and yet service to 
process was not interrupted. 





Foreign Loans Granted 
For Electrical Equipment 


Loans totaling $24,350,000 for pur- 
chase of U. S. electrical equipment 
have been granted four Latin American 
governments or companies, the Export- 
Import Bank reported to Congress re- 
cently. 

Largest of these loans was a $20,000,- 
000 credit to Mexico “to assist in financ- 
ing purchase in the U. S. of equipment, 
materials and services to be used in con- 
nection with a broad electrification pro- 
gram in Mexico.” The program is to 
be carried out by the Comision Fed- 
eral de Electricidad, which is an agency 


(Continued on page 184) 





A pilot-size atomic plant to make 
controlled heat for generation of 
electric power will be erected at 
Oak Ridge, Tenn., with construc- 
tion of the heat-producing pile ex- 
pected to begin this year. 

Intended as a demonstration 
unit, rather than a commercially 
practical one, design will be based 
on fundamental research carried 
out mostly at the Metallurgical 
Laboratory of the University of 
Chicago. In honor of the director 
of that work, Dr _ Farrington 
Daniels, the unit is to be known 
as the “Daniels” Pile.” 

Manhattan Engineer District has 
completed management contracts 
with a group of technical institu- 
tions and industrial firms. The 
project has been assigned to a 
technical foundation of the Metal- 
lurgical Laboratory, University of 
Chicago. Monsanto Chemical Co 
will have over-all authority and _re- 
sponsibility for design, construc- 
tion and operation of the atomic 
plant and has assigned Dr Charles 
A Thomas, vice-president and tech- 
nical director, to the job. Also par- 
ticipating will be Allis-Chalmers, 


General Electric, Westinghouse, 
and Army, Air Force and Navy per- 
sennel. 





PLAN EXPERIMENTAL ATOMIC POWER PLANT 


“The first atomic power plant 
will involve the design, construction 
and operation of a chain-reaction 
pile together with auxiliary equip- 
ment,” Maj Gen Leslie R Groves, 
head of Manhattan District, said in 
announcing the project. “Primary 
consideration is the need to reduce 
to practice some of the many ideas 
for power piles developed as an 
outgrowth of the atomic-bomb 
program. 

““When the pile is ready to oper- 
ate, possibly some time late this 
year or early next year, radioactive 
fuel will be introduced into the pile 
structure under controlled condi- 
tions and a chain reaction will get 
under way. Mass will be converted 
into heat energy and finally the 
mechanical energy will be con- 
verted into electrical energy. 

“In evaluating prospects held by 
the proposed experimental atomic- 
energy power plant, it is impor- 
tant to remember that a_ great 
amount of work remains to be 
done before fissionable material 
can be brought within the range of 
economic usability. This is to be a 
pilot plant; in other words, a re- 
search tool from which knowledge 
will be derived for subsequent de- 
velopment.” 
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For starting Diesel Engines of over 150 horsepower 
rating, the most dependable and widely used method 
is an air system of the type illustrated in this layout. 
With this starting system hooked up to Diesel installa- 
tions generating power and heat for such buildings as 
factories, hotels, large apartment houses, and stores, 
interruptions such as might occur through failure of 
electric supply or storage cells are avoided. 

A conventional type system is shown, with a duplex 
drive air compressor, the electric motor drive, and the 
emergency gasoline engine drive. In some systems, 
automatic shutdown of the electric power and auto- 
matic starting is provided, responsive to a set air pres- 
sure, while in others all operations are manually con- 
trolled. Piping is identical for both types. 


Safety valves are provided for the compressor and 
the air storage tanks. Check valves are installed on the 
air storage tank feed lines and the compressor discharge 
lines to prevent accidental discharge of the tanks. 


Piping is arranged so that the compressor will either 
fill the storage tanks and/or pump directly to the 
engines. Any of the three storage tanks may be used 
for starting, and pressure gauges indicate their readi- 
ness. The engines are fitted with quick opening valves 
to admit air quickly at full pressure and shut it off at 
the instant rotation is obtained. A bronze globe valve 
with a renewable composition dise for air service is in- 
stalled ahead of each quick-opening valve to permit 
complete shutdown of the engine for repairs, mainte- 
nance of the all-important quick-opening valve, and 
regulation of the flow of air. Drains are provided at 
low points to remove condensate from the air storage 
tanks, lines, and engine feeds. 


Globe valves are recommended throughout this 
hookup except on the main shut-off lines where gate 
valves are used because of infrequent operation. The 
quick-opening valves should be mounted in a vertical 
position, with the lever down, so that a slight pull will 
admit sufficient air to turn over the engine. 


Several types and pressure ranges of Jenkins 
Valves, other than those shown, can be used for this 


(-C722 PRACTICAL PIPING LAYOUTS 


‘eieinin the proved 3-point formula 2 


for trouble-free, time-defying hookups - 


Fig. 713 


Quick Opening 
Bronze Globe Valve 


Has @ eatch-open leer 
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LOOK FOR THE DIAMOND MARK 


SINCE 1864 


Use the right type valve for the service. 


2 Place valves correctly in the line. 


4 Choose Jenkins Valves for lifetime economy. Fe 


ivpe of layout. according to the factors involved. 
Consultation with accredited piping engineers and 
contractors is recommended when adapting these sug- 
gestions to your own requirements, or when planning 


any major piping installation. 


Copies of Layout No. 10 will be furnished on re- 
quest... also copies of future Piping Layouts. Just fill 
out and mail the coupon. 


A CHOICE OF OVER 600 JENKINS VALVES 

To save time, to simplify planning, to get the advan- 
tage of Jenkins specialized valve-engineering experi- 
ence, — select all the valves you need from the Jenkins 
line, fully deseribed in the Jenkins Catalog. It’s your 
best assurance of the lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport; 
Atlanta: Boston; Philadelphia; Chicago. Jenkins Bros., Ltd. 
Montreal: London, England. 


VALYV 


125 TO 600 LBS. PRESSURE 
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These charts from an Eastern chemical plant, 
show how COPES Flowmatic helps a modern steam 
generator operate at optimum efficiency. Feed flow 
closely parallels steam flow. Water level, except for 
blow-downs, is within plus-or-minus one-half inch. 
These results were recorded 45 months after the two- 
element COPES was placed in service. During that 
period, there had been no need for more than routine 
inspection and care, and not one cent had been 
spent for repairs. The story is told by Bulletin 449. 
Write—on your letterhead, please —for a copy. 
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4 NORTHERN EQUIPMENT COMPANY, 561 GROVE DRIVE, ERIE 6, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France. Representatives Everywhere 
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More-Expressive Engineers... 


The engineer son of a friend of mine, who has 
gone to work for a large manufacturer of elec- 
trical equipment, came home the other night 
complaining he was being diverted from his 
first, true love—engineering. He said they got a 
bunch of the new young engineers together that 
morning, and gave them a talk that went some- 
thing like this: 


“We are going to give you training to make 
you better engineers, and we will start off with a 
course in public speaking.” Loud groans from 
the audience. ; 

“Then,” said the leader of the program, “we're 
going to teach you how to write.” More groans. 

“Finally,” continuing, “we’re going to give 
you a basic course in selling.” 

“But,” protested the group, “we don’t have to 
sell. We’re going to be engineers.” 


There’s a thought there for all of us. True 
enough, we are all engineers, but we need educa- 
tion along other lines, too. As mechanically 
trained men, we possess the background for 
leadership—but what good is our knowledge if 
we can’t put our thoughts across to our asso- 
ciates? Moreover, I’ve been in several plants 
where the power man has been a real expert— 
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a chief respected for his engineering ability— 
but his boss in the front office didn’t know it. 
And good ideas for plant improvement died in 
the engine room because they weren’t put to 
management in understandable terms. 


As Dean Kimball of Cornell used to say: “The 
average engineer can figure out most any kind 
of a problem and be pretty sure of the answer, 
except possibly where the decimal point is.” In 
dealing with technical questions, most of us are 
entirely competent, but our training has usually 
been narrow—and that fact handicaps us in 
some of the broader aspects of our jobs. 


There have been many crackpot schemes sold 
in this country by the spell of polished speakers 
and by the power of well-written words. Let us 
engineers put in some time getting the same 
kind of proficiency in order to promote con- 
structive ideas. It will be a big help in making 
us not only more expressive—and hence better 
—engineers, but also more able to handle people 
under us and above us. Remember—the more 
our job becomes involved with the human ele- 
ments rather than equipment, the broader be- 
come our problems, and the more we need to 
write and talk clearly and forcefully. 


Fegy. Blur 

















In Insulations, too 








When it comes to insulations, ‘early right” is 
wrong! 

That’s why it pays to get J-M 85% Magnesia 
; ... most widely used of all industrial insulating 
E materials for temperatures up to 600° F. Offering 
‘a high insulating efficiency for years of service, 
J-M 85% Magnesia is light in weight... uniform 
in composition. Furnished in pipe covering form 
and in straight or curved blocks, it may be 
quickly applied to flat or rounded surfaces. 


And to get complete insulating efficiency, it’s 
good business in the selection of materials to 
rely on the professional judgment of Johns- 


| JOHNS-MANVIL 
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IT HAS TO BE RIGHT 
| THE FIRST TIME 





Manville insulation engineers . . . specialists 
whose knowledge and skills are backed by 88 
years of J-M experience and research. 


Remembering that insulation will only render 
its maximum efficiency when properly applied, 
Johns-Manville offers an application service 
of skilled construction units. These units are 
organized to handle every detail of your insula- 
tion requirements—from plans to finished job. 


You can get complete details, including an- 
swers to any specific questions yOU wu. 
may have, from Johns-Manville, 22 4 
East 40th Street, New York 16, N. Y. 


u 
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... that’s why J-M 85% Magnesia is the standard for industry! 
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Boiler Reduces Cost 


(Continued from page 67) 








through the economizer into the boiler. 


Primary feedwater treatment is pumped 

into the economizer and after-treatment 

goes into the boiler’s steam drum. 
ou ou | Boiler water, sampled each hour at the 


economizer and boiler mud drums, is 
checked by the company’s chemists. 
Treatment is then controlled accordingly, 
hy chemical-feed rate to the economizer 
and boiler and by adjusting the rate of 
continuous blowdown. A firm of feed- 
water chemists is employed to provide 
consulting service and recommend the 
water treatment. 

All pushbuttons for the forced- and in- 
duced-draft-fan motor controls, the feed- 
pump motor control, the constant-speed 
stoker-drive motor, the speed-selector 
switch for the 4-speed stoker motor and 
the schedule adjuster for the stoker-ex- 
tension-grate hydraulic dump are lo- 
cated on the boiler-meter panel, Fig 4. 
On this panel is a steam-flow air-flow 
meter, which also records steam tem- 
perature. Temperature of feedwater in 
and out of the economizer, and of flue 
gas in and out of the economizer, is 
recorded on another meter. A _ 5-point 
draft gage shows stoker windbox, exten- 
sion-grate, overfire, economizer-exit and 
uptake drafts. A fourth meter records 
feedwater pressure and steam pressure 
and a fifth records feedwater level in 
the boiler drum and sounds an alarm if 
the level goes 3 in. below or above the 


THE 2 BRONZE SE ATS drum’s center line. 


These meters give the boiler operator 


GROUND TO A TRUE BALL the necessary information to maintain 
test performance at all times. If it de- 
JOINT INSURE LONG WEAR : 


viates, the meters provide a means of 
locating the cause. All coal is weighed 
to the stoker hopper by a weigh larry. 
The super-smooth seats in a Dart From coal weight and steam-flow records, 

Uni — ith P re ith di a check is made each shift of boiler and 

nion join without jamming; part without pounding. furnace performance. 

Besides, the body and nut—made of high-test air- When the new boiler was ready to go 
‘ . E , ; into service it was fired and boiled out 
refined malleable iron—are practically indestructible. | fo; 4g hr. It was allowed to cool, then 
For these reasons Darts may be used o opened and thoroughly washed out and 


. put into service. After two weeks’ opera- 
again. And, naturally, they tion it was shut down over a weekend, 


cost less in the long run S and inspected by the insurance and gov- 


‘ ernment inspectors and the boiler and 
Your supplier will be glad stoker company’s engineers. After these 


to demonstrate Darts. N inspections the boiler went back into 
service where it has remained ever since. 
For six days a week it operates contin- 
uously at 100,000 lb of steam per hour 
and during the remaining 24 hr it sup- 
plies the steam required for weekend 
service. 


E. M. DART MFG. COMPANY, PROVIDENCE 5, R. I. Even though acceptance tests have not 
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OMPACTNESS and flexibility are built into piping installa- 
tions where pipe is joined with Tube-Turn welding fit- 
tings. Ceiling mounted pipe and streamlined expansion loops, 
for example, are constructed with only plain butt welds in 
nearly all cases. Tube-Turn elbows and returns can be cut 
to odd angle turns because of their uniform wall thickness. 
Close-nested, permanently leakproof piping systems are 
further assured by the dimensional accuracy of Tube-Turn 
welding fittings. This accuracy permits installing any pipe 
line according to design without making allowances for vari- 
ations in individual fittings. All Tube-Turn fittings of the 
same part number are identical in all dimensions. Whatever 
your fittings requirement, from one-half inch to 30 inches, 


choose quality-controlled Tube-Turn welding fittings for uni- 
form wall thickness, smooth inner wall, close-knit grain 
structure, freedom from inherent strains. 

Consult your favorite piping authority and see your Tube 
Turns distributor. For more information on superior Tube- 
Turn welding fittings and pace-setting installations in many 
industries, write for Catalog 111. 


Selected Tube Turns Distributors in every principal city are ready to 
serve you from their complete stocks. 


TUBE TURNS (Inc.) Louisville 1, Kentucky. Branch Offices: New York, 
Washington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, 
Houston, San Francisco, Seattle, Los Angeles. 


TUBE-[TURN tt Welding Fittings and Flanges 
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Over the past 30 years we have been a source of supply for preci- 
sion speed measuring instruments that have consistently demon- 
strated their superior quality, high accuracy and dependability in 
service. We now offer a variety of types and ranges of instruments 
for measuring rotational and surface speeds, and rates of vibration. 
We believe they will be helpful in the solution of some of your 
engineering problems. The following are typical: 


The FRAHM VIBRATING REED TACHOMETER requires no contact 
with the rotating element and 1s unique for measuring speed of 
totally enclosed machines and other equipment where the end of the 
shaft is not accessible. The only mechanism is a set of accurately 
tuned steel reeds which vibrate by resonance according to the 
speed of the machine on which the instrument is held. For 
hand use in servicing, installation and maintenance work; also 
built in types for permanent mounting. Various ranges available 
from 900 up to 100,000 rpm. Used also and in the same way for 
measuring rates of vibration. 


Write for descriptive Bulletin 1590-P. 


JAGABI PRECISION HAND TACHOMETER. Five ranges in one in- 
strument. Simply rotate the barrel head to change to any one of the 
five ranges—60-240, 200-800, 600-2400, 2000-8000, 6000- 
24000 rpm. Measures rpm and ipm by direct pointer deflection ... 
fiy-ball governor principle . . . large, easy-reading dial with two 


scales nearly 64%" long... . Accurate to within one scale division. 
. . « Independent of direction of rotation. . . . Supplied complete with 


case and accessories. 
Write for descriptive Bulletin 1800-P. 





JAGABI HAND TACHOSCOPE. A combined speed counter and stop 
watch with synchronized start and stop mechanism for measuring 
average speeds and constant rates of speed to a high degree bf 
accuracy. Used for routine tests as well as for checking other speed- 
measuring instruments up to 20,000 rpm. Can be used also for 
measuring linear or peripheral speeds. Stop watch can be used 
independently. Supplied complete with case and accessories. 


Write for descriptive Bulletin 1790-P. 





The JAGABI SPEED INDICATOR is a watch size speed measuring 
device which adds up the number of revolutions over a period of 
three (or six) seconds and shows the revolutions per minute without 
any calculations. Can also be used to measure feet per minute. 
Available in two models—for low speeds up to 2000 rpm and for 
all speeds up to 20,000 rpm. Accuracy well within one-half of one 
per cent. 


JAGABI HI-SPEED INDICATOR (mot shown). Chronometric type 
designed for extraordinarily high speeds, operating on the same 
principle as the Jagabi Speed Indicator. For speeds up to 100,000 
rpm. 






Write for descriptive Bulletin 1505-P. 


~ 


JAMES G. BIDDLE CO. + 3338886", 8748" 
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been made, boiler and stoker perform- 
ance during everyday operation indicates 
a combined boiler and furnace efficiency 
of about 86%. Total steam load can now 
be carried on the new boiler and two of 
the older stoker-fired boilers, with one 
as a spare. Steam costs have been re- 
duced 20% because of the new boiler 
and stoker’s high efficiency and not hav- 
ing to burn coal under the old refuse- 
fired boilers. 

In design and installation of the boiler- 
plant extension Hardy S Ferguson & 
Co served as consulting engineers in 
cooperation with A N Ball, chief engi- 
neer and Parker Larter, steam superin- 
tendent. 





Ball Bearings 


(Continued from page 98) 











required, as for machine-tool spindles. 
Back-to-back mounting is needed if bear- 
ing floats in the housing to compensate 
for shaft expansion. Tandem mounting 
is needed for extreme thrust capacity and 
minimum axial movement. Applications 
include: (1) heavy radial loads (2) 
heavy thrust in either direction (3) ex- 
treme axial rigidity (4) great radial 
rigidity (5) high speed. 

Self-aligning bearing. Inner ring has 
two raceways as in a double-row design, 
Fig. 10 and 11. Outer ring has a spheri- 
cal inner surface so balls and inner race 
can pivot about the bearing’s center. 
This permits balls to choose a path on 
outer race to compensate for misalign- 
ment between shaft and bearing hous- 
ing. Bearing is made in two widths: 
Standard series has same width as a sin- 
gle-row design, while wide series has 
width of a double-row bearing. This type 
handles: (1) loads when shaft or hous- 
ing may be out of line (2) moderate 
radial loads (3) light thrust loads (4) 
moderate speeds. 

Thrust bearings. These designs, Fig. 
18 and 19, are called washer thrust bear- 
ings. Races resemble flat washers and 
usually have a groove on one face for 
balls. This design handles heavy thrust 
loads in one direction only, and has no 
radial capacity. Do not use it at high 
speeds because centrifugal force causes 
unsatisfactory ball operation that leads 
to early bearing failure. Instead, use 
angular-contact bearing for thrust loads 
at high speeds. These designs are made 
with and without retainers, and some are 
self-aligning, Fig. 19. They may be used 
for: (1) maximum thrust in one direc- 
tion (2) axial rigidity in one direction 
(3) moderate speeds. 





Accessory bearings. There are many 
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Balanced hinged-pin disc rides 
evenly in the flow when valve is 
open; closes quietly when the flow 
slows down. Hammering and con- 
sequent strains on pipe lines are 
eliminated. Head losses are re- 
duced 65% to 80% of those experi- 
enced with conventional type check 
valves. 

Installed on pump discharge lines, 
Chapman Tilting Disc Valves not 
only increase pipe line capacity but 
also effect substantial power savings. 

Write for new bulletin. 


The CHAPMAN 


VALVE MFG. COMPANY 
Indian Orchard, Mass. 


141 











142 








INCREASED PRODUCTION 
FOR REFRIGERATION USERS 


@ You Can Obtain Greater Refrigeration Capacity 
from your Present Compressor by using NIAGARA 
DUO-PASS AERO CONDENSER. 


This is possible because you use outdoor air as 
the cooling medium with the extra benefit of 
evaporative condensing! Condensing tempera- 
tures are lowered; condenser capacity is increased; 
head pressures are reduced—additional compres- 
sor capacity is the result. 


Only the patented NIAGARA Duo-Pass makes 
this gain permanent because no other evapora- 
tive condenser lowers condensing temperatures 
to the point where deposits do not accumulate on 
condenser tubes. This does away with loss of time 
for cleaning and assures always full capacity. 


Write for Bulletins 91 and 93. 


NIAGARA BLOWER COMPANY 
Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-56, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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variations of standard bearings for spe- 
cial and unusual uses, but those in Fig. 
16 and 17, and 20 to 23 are the ones most 
generally applied. Special devices have 
been added to standard designs to con- 
trol lubrication, assist in mounting, and 
so on. Grease-plate bearing, Fig. 16 and 
17, has a thin metal or plastic plate. 
swaged into a groove in the outer ring, 
and runs with close clearance in a recess 
on the inner ring. Bearings have a plate 
on one or both sides. It is not a positive 
seal but excludes large particles of for- 
eign matter. keeps grease in the bearing, 
and reduces lubricant flow through it. 
Double-row design is made with one o1 
two grease plates, and is wider than 
standard. 

Felt-seal bearing. Fig. 20 and 22 show 
this type. A felt washer supported be- 
tween two metal stampings is fixed in 
outer ring and rubs in a recess on inner 
one. This makes a more positive seal than 
a grease plate but increases bearing’s 
length. A ball bearing can have one or 
both sides sealed, or have a seal on one 
side and a grease plate on the other, 
Fig. 23. Felt-seal design is used where 
a grease plate does not adequately seal 
to retain lubricant and exclude dirt. 

Snap-ring bearing. A flat ring cut 
through on one side is snapped into a 
groove on outer ring of bearing, Fig. 21, 
positioning it in its housing. Snap ring 
serves as a shoulder machined on the 
housing, thus simplifying bearing manu- 
facture. This ring is applicable to most 
bearings. Most popular design is a sin- 
gle-row with snap ring and grease plate 
for automotive transmissions. 





(Continued from page 118) 











to compensate for alignment changes. 


Q 9—How are a pump and its driver 
doweled on their bedplate? 


A—The pump’s feet are usually dow- 
eled at the factory, but the driver’s are 
not. This permits movement of driver 
for final alignment after which it should 
be doweled. It is recommended that for 
hot-liquid applications, doweling of both 
pump and driver be delayed until after 
the unit has operated. Recheck align- 
ment with coupling bolts removed and 
with pump and driver at operating tem- 
peratures before doweling. 

Special multistage pumps for handling 
sery hot liquids are constructed with a 
key and keyway on lower half of casing 
feet and base. Depending on the position 
of the thrust bearing, one end of the 
pump is securely bolted while the other 
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| What do you expect from 


Continuous Full Power... For maximum 
| 0 aa r 0 in p te Ss 0 r efficiency, your air compressor valves must 
¥ Pa stay free from clogging oxidation deposits. 
; This calls for a compressor oil with high 
chemical stability to resist the attacks of 
oxygen at hot discharge temperatures. 

In thousands of compressors, Gargoyle 
D.T.E. Oils have proved their superior sta- 
bility. Valves stay clean longer. Air leakage 


and inefficiency are prevented. Air produc- 
tion is maintained at capacity levels. 
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_ Get this Complete | 2 . 4 
Lubrication Program for 


Low Maintenance Costs... While full 
all your machines 


capacity comes first, low maintenance cost 
is almost as important. Here, again, Gargoyle 
D.T.E. Oils help you find the answer. Their 
strong resistance to the formation of deposits 
on valves reduces down-time for cleaning 
and replacements. Maintenance costs are cut 
to a minimum. 

You'll find that the best oil you can buy is 
by far the cheapest in the long run. Get 
Gargoyle D.T.E. Oil in your air compressor. 





@ Lubrication Study of Your Entire Plant 


_@ Recommendations to Improve 
Lubrication 


@ Lubrication Schedules and Controls 
@ Skilled Engineering Counsel . 
@ Progress Reports of Benefits Obtained 


\ a f 
GARSON. 


| Socony-Vacuum 
Lubricants Oil Company, Inc. 


and Affiliates: Magnolia Petroleum Co., General Petroleum Corp. of Calif. 
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MURRAY 
STEAM 
TURBINE GENERATING 
UNITS 


Installed in 1939 in a small municipal 
power plant in northeastern Indiana, the 
above 500 KW direct connected Murray 
steam turbine generator set has given its 
owner entire satisfaction. The turbine is 
equipped with every device necessary for 
minimum of attention including steam tur- 
bine driven auxiliary oil pump. The gen- 
erator and exciter may be furnished to 
— existing electrical equipment in your 
plant. 


Units in this size may be furnished either 
direct connected or geared as preferred 
with performance and operation equally 
trouble-free. 


There is a Murray representative ready to 


help you with design and layout informa- 
tion. 


MURRAY also produces 


is bolted with spring washers under the 
nuts on casing feet, allowing one end to 
move laterally when expanded. In gen- 
eral, all hot-liquid multistage pumps 
should be doweled at the thrust-bearing 
end, either in the ordinary way or with 
the dowels crosswise. Dowels at the 
other end, if used, are fitted in a similar 
manner to the key and keyway, that is, 
parallel to pump shaft to allow the cas- 
ing to expand when heated. 


Q 10—How should the foundation be 
prepared for a centrifugal pump? 


A—Foundation may be of any struc- 
ture heavy enough to give rigid support to 
the bedplate and absorb normal strains 
and shocks encountered in service. Con- 
crete foundation built up from _ solid 
ground is the most satisfactory. When 
building it make allowance for grouting 
khetween rough surface of concrete and 
underside of base. 

Locate foundation bolts of specified 
size according to drawings submitted 
prior to shipment of unit. Place each 
bolt in a pipe sleeve having three or 
four times the bolt’s diameter. These 
pipes permit the bolts to be moved to 
conform to the bedplate holes. When a 
pump is mounted on steel work or other 
structure, place it directly over, or as 
near as possible to, the main members, 
beams and walls. Support the baseplate 
so it cannot be distorted and alignment 
disturbed by the structure yielding. 


Q 11—How is a centrifugal pump bed- 
plate grouted? 


A—It is ordinarily grouted before the 
piping connections are made, but in spe- 
cial cases the reverse is permissible. 
The usual grout mixture for a machine’s 
hase is one part cement with two parts 
building sand and sufficient water to 
cause the mixture to flow freely (heavy 
cream consistency) under the bedplate. 
A wood form built around the outside of 
the bedplate contains the grout and pro- 
vides sufficient head to cause it to flow 
under the entire bedplate. Sometimes 
this form is put tight against the base’s 
lower outer edge, while on other jobs 
it is removed a short distance. 

For convenience in getting the grout 


Mechanical Drive Turbines — Horizontal and 
Vertical Reduction Gears of the high speed 
type Steam Boilers 


under the base, one or more tin funnels 
are used at points on the edge. Grout is 
added until space under the base is 
filled. Grout holes in the base serve as 
vents for air to escape. With a stiff wire 


work the grout through the grout holes to 
MU R R A Y . RO N wo R K S COMPA N bf release air pockets. When the grout has 
BURLINGTON, IOWA 


set for about 48 hr remove the forms and 
finish the exposed surfaces of grout and 
Builders of Steam Power Equipment for Three Quarters of a Century 


foundation to a smooth surface. When 
the mixture is hard, after setting 72 hr 
or more, give the holding-down bolts a 
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ZONE No. 
(EAST) 


ZONE No. 2 
(SOUTH) 


—_—__—_—_—_—S—s.9———————_ 
TYPICAL FLOOR PLAN 


EQUIPMENT ARRANGEMENT _ 


1. Filter Section 


2. Vempesing Coil with Steam Dis- 
tributing Tubes 


3. Fan Section 
4. V-Belt Drive 
5. Motor 


6. Fan Discharge Section with 
Access Door 


7. Distributing Plate 


8. Reheat Coil with Steam Distribut- 
ing Tubes 


9. Cooling Coil 


10. Zone Double Mixing Dampers (3 
sets) 


11. Access Door 

12. Zone Room Thermostats 

13. Zone Damper Motors 

14. Steam Valve 

15. Cold Water or Refrigerant Valve 
16. Temperature Controller 








RETURN AIR 


OF OUR 
OTHER 
PRODUCTS 











AND 
VENTILATING 7, 
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Lone ContTROL : 
using CLARAGE 


“Blow -Thru” Multitherms 


Now one Clarage “Blow-Thru” Multitherm Unit 
can be used to air condition various parts of your 
building exactly as requirements warrant. A 
typical 3-zone installation is shown at left. Unit 
can be arranged to serve from two to six zones — 
an exclusive Clarage development. 


ZONE CONTROL compensates for the difference 
in solar radiation on different parts of a building 
during different periods of the day. It also takes 
into account variations in exposure, wind velocity, 
construction, and internal heat loads. 

Thus winter and summer, if desired, you can maintain 
various temperatures in various parts of your building. Each 


zone is automatically controlled independently — yet only one 
conditioning unit necessary! 


ore) elagiedi ae 


TYPICAL “BLOW-THRU” MULTITHERM AND BASIC CONTROL 


Clarage ZONE CONTROL air 
conditioning is adaptable to 
practically any type of building 
— industrial, commercial, etc. 
Write for further data. 


CENTRAL STATION 
AIR CONDITIONING 
PLANTS 
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Built-in Motor Drive mounted 
on steel base is compact and 
easy to install. No foundations 
necessary. 


De You Weed 

































































DIRECT MOTOR DRIVE WITH COOLING UNIT? 


Schramm 300 cu. ft. displace- 
ment with direct-connected 50 
H.P. motor with cooling unit on 
Steel Deck Base. 





O 7 — BELT DRIVE WITH TANK AND COOLING UNIT 


mounted and ready for immedi- 
ate installation? Belt Drive com- 
plete with motor, vertical air 
receiver and cooling unit all 
mounted on a single base. 





SCHRAMM offers you a complete line of Air Compressors for your 
every need! Sizes range up to 600 cu. ft. displacement! Schramm’s sta- 
tionary units are widely used in plants throughout the country, and are 
specified because they are vibrationless, lightweight, compact... and 
at the same time easily furnish a steady flow of air. Write today for full 


details on Schramm Air Compressors. 


CH AMM 
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THE COMPRESSOR PEOPLE 
‘WEST CHESTER 


PENNSYLVANIA 

















final tightening and recheck the coupling 
alignment. 


Q 12—When are expansion joints used 
in suction or discharge piping? 


A—tThey prevent transmitting piping 
strains to the pump. Frequently on 
pumps handling hot liquids these joints 
compensate for pump and piping ex- 
pansion. 

When expansion joints are used, take 
precaution in the design of the founda- 
tion and when mounting pump on it so 
reactions resulting from flow and pres- 
sure conditions are properly absorbed. 
Advise the pump manufacturer of these 
conditions, especially when high-head 
pumps are involved. Thus proper provi- 
sion can be made to transmit the thrust 
to the bedplate and foundation, Fig. 3. 


Q 13—Why are vent valves used on 
pump’s discharge? 


A—They permit escape of air, gas or 
vapor trapped in the casing when liquid 
is admitted to the pump. While some- 
times these gases would be dislodged 
by the liquid’s flow, air or gas in the 
aischarge is objectionable in most sys- 
tems and should be vented from the pump. 


Q 14—Where should the suction vent 
be led? 


A—A suction vent on a centrifugal 
pump removes vapor, air or gas from 
the suction waterways at the impeller’s 
suction eye. It must therefore be piped 
to some space of slightly lower abso- 
lute pressure than at the suction eye; 
for example, above the liquid level of 
the source of supply where the vapor can 
he condensed or from which vapor, gas 
or air can be removed. On a condensate 
pump, the suction vent is piped to the 
condenser shell or hotwell above the 
condensate level. Here the vapor is con- 
densed and any gas freed is removed 
by the air ejector. On a process pump or 
for petroleum-refinery service a suction 
vent may have to be connected to a sep- 
arate vessel, in which a lower pressure 
is maintained. 

Sometimes where the suction pressure 
is above atmospheric, the pump can be 
vented, with proper precautions, to at- 
mosphere. <A suction vent, on a pump 
for priming, is connected to the vacuum- 
producing device. 


Q 15—What arrangement is necessary 
to dispose of stuffing-box leakage and 
other drains? 


A—Pipe all drain connections to a 
sump or sewer. Often the disposal of 
pump-drain liquid requires a separate 
sump pump or a water-jet eductor to 
pump this waste to a sewer. 

(Continued on page 148) 
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Many steam trap installations look like a nest of 
snakes—involved, tortuous and confusing. Such 
piping is necessary with conventional inverted 
ucket traps but not so with Anderson Super- 
Silvertop, the trap that made simplified piping practical. 


Super-Silvertop (in all sizes) is connected straight-in-line or 
as an elbow, using only one nipple. You don’t have to make 
your own U-tube tee § the trap. Notice that tng Spam 
gives you BOTH elbow and in-line piping without the use 
of split gaskets or cored passages. There is no weakness to 
develop steam leaks or restricted flow. This sound engineer- 
ing design, plus the saving of as many as 6 fittings and 12 
threaded joints, is responsible for the trend towards simpli- 
fied piping with Super-Silvertop Steam Traps. 


The book, “How to Choose a Steam Trap” gives complete 
details about the engineered steam trap as well as helpful 
information. Write today for your free copy. 


THE V. D. ANDERSON COMPANY 
1950 West 96th Street ° Cleveland 2, Ohio 


Do it the 
EASY WAY 








STRAIGHT- IN-LINE 


WTR TS 





t 
. 
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SUPER-SILVERTOP 7:3 


AS AN ELBOW 
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ERGROUND 
F STEAM, 
FLUIDS 


SIMPLIFIES UND 


0 
RANSMISSION 
, GASES AND 


Look into 
i rt-to- ish advantegy for 
ni on ring and summer jobs. : 
arth ows quotation giving —_ . 
. szes of pipe’ steam | ol 
7 aa temperature Comp!« 
ure a 


i ith 
tallation data is supplied with 
ins 


each order- | ” 
[llustrated Bulletin 35-67 
on request. 








( 16—What is standard equipment for 


| @ horizontal centrifugal pump? 


A—Standard equipment generally in- 
cludes the pump with necessary packing, 
water-seal piping, seal cages, dowels. 
plugs, grease cups or oil gages, cooling- 
water piping if required, vent cocks. 
and special wrenches, that is, all parts 
needed for a complete pump on usual ap- 
plications. Often many of these parts are 
not assembled, but are separately boxed 
or bagged and shipped with the pump. 


Q 17—What is a firewall extension? 


A—When a pump handles an inflam- 
mable volatile liquid like gasoline, there 
is a hazard unless the driver is explosion- 
proof. To avoid this risk, pump and 
driver are placed in separate rooms with 
a firewall between them. This arrange- 
ment requires a shaft extension with a 
stuffing box so the driver can be con- 
nected to the pump through the wall. 
Various types of firewall extensions have 
been used, some of which are shown in 
Fig. 4, 5 and 6. These extensions have 
a seal at each end made of a close-fitting 
felt gasket or of one or more rings of 
packing with a gland. The space between 
the two seals is usually filled with a 
light grease to form a vaportight seal 





Argument Corner 
(Continued from page 124) 








heated steam the condensate-film tempe 
ature is actually slightly higher than 
with saturated steam. With correspond 
ing pressures, surfaces and _ coolant. 
superheated steam has been found to 
transfer heat at a rate slightly higher than 
saturated steam. Hence, it can be as- 
sumed that the heat-transfer rate in a 
closed heater will be no lower than for 
saturated steam at the same pressure. 
This holds true for any degree of super- 
heat. 

A favorable factor with superheated 
steam is the lesser condensate to be 
handled. With high superheat the steam- 
line expansion may be a handicap in re- 
quiring higher-quality fittings. However. 
there will be some improvement in the 
heater heat-transfer rate. 

Some 20 years ago the writer checked 
the performance of a paper machine fitted 
with large drying cylinders heated with 
steam at 20 psig and about 150 deg super- 
heat. A series of thermocouples were 
mounted inside one of the drier cylinders 


| with the leads brought out through col- 
| lector rings on the outer end of the blind- 
_end shaft. Some of the thermocouples 


were installed in the drier-cylinder inner 
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Rambling, space-taking racks are a thing of the past. 
Control in the modern plant is compact, centralized 
G-E Cabinetrol. It’s attractive in design, safe to operate, 
and it costs no more! 


Cabinetrol saves installation time and expense because 
it’s a single, self-supporting unit. No cumbersome 
frames—no cluttered walls. Just one attractive, all- 
metal unit that will greatly enhance the appearance of 
your mill. 


The savings in installation cost that you get with 
Cabinetrol usually far outweigh its higher original cost. 
Only two operations are necessary—placing the unit in 
the designated location and connecting external power, 
motor, and control leads. 


PRE-ENGINEERED 


Cabinetrol is based on the use of standard enclosures 
equipped with the right combination of standard con- 
trol devices. Each unit is pre-engineered to meet your 
specific requirements. All starters and accessory equip- 
ment necessary to your application are incorporated in 
the Cabinetrol unit before it is shipped. 
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pOPGe cOWtTROE 
IS EXPENSIVE J 


| Trim, Modern CABINETROL Cuts Installation Time and Cost 





PROTECTS YOUR OPERATORS 


Because metal-enclosed Cabinetrol is completely 
deadfront, it offers your operators and servicemen 
maximum protection. Each motor control is installed 
in an individual sheet-steel compartment with an inter- 
locking door. Operating mechanisms for motor- 
circuit switches and air circuit-breakers are available 
from the front of the panel. 


LET US HELP YOU equip your plant with co-ordinated 
control. We'll be glad to work with you now—to pro- 
vide a Cabinetrol system specially engineered for your 
plant—and, if you dun, to help you fit Cabinetrol into 
your over-all plans. 

If you’d like more facts about Cabinetrol ask for 
Bulletin GEA-3856. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


G-E INDUSTRIAL CONTROL 





149 





Davis Float Boxes are used in 
connection with closed tanks 
where fluctuation of the fluid 
level within the tank is the gov- 
erning factor in the control of all 
types of electrical switches, con- 
trol valves, pilot valves, (for 
operation of diaphragm motor 
valves), motors and other equip- 
ment. Davis fluid control equip- 
ment also includes internal float 
units for direct or pilot operation. 
Whatever your requirement may 
be, Davis can supply you with a 
combination of float box and con- 
trol valve to make yourcontrol ac- 
curate, positive, and dependable. 

Drop us a card today for de- 
tailed information on the Davis 
line. Ask for Bulletin 1O1AA. 
DAVIS REGULATOR COM- 
PANY, 2540 S. WASHTENAW 
AVE., CHICAGO 8, ILL. 





Davis No. 164 Float Box with Mercury 
Tube Switch. 


Davis No. 162D Packless Float Box 


with Pilot Valve and No. 14 Diaphragm 


Motor Valve. 


DAVIS DIA-BALL TRANSMISSION UNIT 
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A patented, leakproof, corrosion 
resistant packless assembly 
eliminating the packing box on 
Davis Float Boxes and Control 
Valves. Especially recommend- 
ed for vacuum service or for use 
with volatile and inflammable 
fluids where a packing box is 
objectionable because of leak- 
age For pressures upto300lbs. 
and temperatures up to 450°F. 














face and the others were placed at several 
points in the steam space. As expected, 
all the metal surfaces were at about the 
same temperature and below saturation. 
There was a zone of superheat tempera- 
ture extending from the steam-discharge 
nozzle, but it fell short of actual contact 
with the cylinder. There was no apparent 
change in metal temperature with super- 
heated steam compared to saturated 
steam at the same pressure. Furthermore 
the drier performance was independent 
of superheat. 

Stage heaters are at times arranged 
counterflow with a steam-inlet space 
where superheat is absorbed. On these 
heaters exit-water temperature is higher 
than that of saturated steam. Such a 
2-stage heater is of special construction 
and differs from the closed-heater type 
where all metal is below saturation 
temperature. 


Seattle, Washington M S Gerenp 


Valve Gear Causes 
Steam-Engine Trouble 


I AM CONVINCED from examining the indi- 
cator cards in question 2 (Reader’s Prob- 
lems, Jan 1946) that the valve gear of 
both cylinders is very much in need of 
overhauling and that the pipe between the 
high- and low-pressure cylinders should 
be replaced with a receiver of larger 
capacity. 

The three cards from the 1-p cylinder 
show that both inlet and exhaust valves 
are open for full stroke. This means that 
there is no cutoff on the working stroke, 
and no compression on the exhaust 
stroke. To a certain extent, the l-p 
cylinder is acting as a vacuum pump 
that pulls the steam out of the receiver. 

Pressure difference between the h-p 
exhaust and the 1-p intake shows that the 
size and shape of the connecting pipe 
between the cylinders produces the same 
effect as an orifice. This results in the 
drop from 40 to 5 psi. The sudden drop 
in the exhaust line at 100 and 80 rpm 
indicates that, close to the exhaust valve 
there is an obstruction, probably a short- 
radius elbow that maintains a backpres- 
sure at the h-p exhaust valve. 

At 80 rpm the shape of the compres- 
sion line shows that the exhaust valve 
closes in two stages. In the first stage 
it partly closes, building up pressure; 
then it completely closes. This indicates 
poor cam action on both exhaust valves. 
The slope of the vertical line on h-p cards 
indicates the inlet valve is leaking or 
opened too early. 

Card shapes indicate that there is a 
combination of worn or improper shaped 
cams, and leaking or sticking valves, 
also some slack in the valve gear. 

Los Angeles, Calif. H T Livincston 
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APPLICATION Z0/ 


ie IS no small wonder that 
American Flexible Metal Hose and Tubing has 
received such widespread use in practically every 
industry in America. It is as flexible in its application 
to either product design or industrial maintenance as 
it is in its actual construction. 


The picture above, for instance, shows the latest 
development in Flexible Metal Tubing combined 
with synthetics. The result is an absolutely moisture 
proof, mechanically strong conduit for covering elec- 
trical wiring on machine tools. American developed 
this special product at the request of the machine 
tool and automotive industry. Brass fittings were 
especially designed to be either factory attached or 
for assembly on the job. 
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This is just one typical example of the thousands 
of special Flexible Metal Hose and Tubing assemblies 
that we have designed to solve intricate engineering 
requirements. 


Whether your problem involves the conveying of 
steam, oil, water, gases or refrigerants at high or low 
temperatures and pressures— whether yours is a 
problem of controlling vibration, connecting moving 
parts or providing for misalignment of tappings — 
American has a special assembly, flexible enough in 
both construction and application to give you the 
right answer. 


Write now for literature. 





ry, Conn Subsidiary of Anaconda Copper Mining Company 









For DESIGN, PRODUCTION and MAINTENA 
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DESIGN 


Thousands of machine and product designers have 
found that their equipment is more dependable in the 
long run when they specify American Flexible Metal 
Hose or Tubing — “right” from the start — because 
right from the start, they can be sure of a flexible assem- 
bly, designed by capable engineers to give the greatest 
service at the least expense. Where space saving, appear- 
ance or positive mechanical dependability are important 
features, don’t take a chance — specify “American.” 





PRODUCTION 


The war years proved that Flexible Metal Hose 
and Tubing Assemblies built by American are made 
to stand up under rigorous production schedules. For 
instance, one of our customers, a fibre board manu- 
facturer, used American Seamless — the flexible tubing 
made from seamless tubes — over a period of 9 years in 
continuous twenty-four hour production WITHOUT 
FAILURE OF A SINGLE LENGTH. Production men 
would do well to inquire about the use of American Metal 
Hose to safeguard production schedules. 
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MAINTENANCE 


One of the features of American Flexible Metal 
Hose and Tubing is that couplings can be furnished 
that are just what the maintenance engineer needs . . . 
— the type of reattachable couplings that can be put 
together on the job quickly with ordinary shop tools. 
To the maintenance man, this means a minimum of 
spares because abnormal failures can be repaired quickly 
with no loss of time to valuable production machinery. 
Write for literature on American Flexible Metal Hose 
and Tubing. 
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VITAL POINTS FOR PROTECTION 
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Sar Tube arrangement square 
or triangular. 


Removable tube bundle for 
“y easily inspecting and clean- 
a. ing outside of tubes. 


Tie rods and spacer nip- Close tolerance between 
ples hold baffles in a shell, tubes and baffles 
rigid, permanent assem- eliminates bypassing, in- 
bly, independent of tubes. suring highest perform- 
ance. 










Internal floating head 
for expansion ond con- 
traction. 
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Sturdy supports for hori- 
zontal or vertical instal- 
lation. 











Boffles spaced for most 
efficient cross flow and 
best heat tronsfer char- 
acteristics. 













Easy access to inside of Convenient gasket breoker. 


tubes for cleaning. 


Tubes roller expanded 
into tube sheets, Rigid clamp ring. 


Alloy bolting. 


STANDARD HEAT EXCHANG 
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Request a Ross Heat Exchange Engineer to analyze your require- 
ments. He'll recommend a design offering highest heat transfer, 
ruggedness and lowest maintenance. Ross offices are located 


throughout the country. 


ROSS HEATER & MFG. CO., INC. 


Ross Equipment is manufactured and sold in Canada Dwision ot Amsmcan Rapiatog & Standard Sanitary 
by Horton Steel Works Ltd., Fort Erie, Ontario 1415 WEST AVE. BUFFALO 13, N. Y. 
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STICKS 10 the job 


- 


La B-H NO. 1 INSULATING CEMENT 
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B-H No. 1 Cement sticks in- 
stantly—on any surface. It 
won’t slide off or roll up behind 
the trowel. It won’t drop from un- 
der-surfaces. An unskilled laborer 
can apply it quickly and neatly, 
without trouble or waste. 
Low in calcium, high in silica, it 
does not disintegrate. Containing a 
special rust-inhibitor, it safeguards 
metal from corrosion and assures a 
permanent bond. It sticks to the job! 
B-H No. 1 Cement brings you many other 
advantages. Because its basis is black Rock- 
wool—it has high resistance to both heat 
and moisture. It withstands tempera- 
tures up to 1800° F. 
B-H No. 1 Cement can be stocked with- 
out breakage or loss and is reclaimable 
up to 1200° F. Thus it is in every way 
practical for maintenance work—espe- 
cially for valves, fittings and irregular 
surfaces, large or small, and as a finish 
over blanket and block insulations. 
The coupon below will bring you 
full information and a practical sample 
of B-H No. 1 Cement. 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 
Baldwin-Hill Co., 572 Klagg Ave., Trenton 2, N. J. ' 
Send information on products checked below: 


| [_] Mono-Block—the one-block insula- 
tion for all ternperatures up to 1700° F. 
[_] Black Rockwool Blankets (felted 
between various types of metal fabrics) 


| Free sample of B-H No. 1 Cement 
| No. 100 Pipe Covering—effective 
up to 1200°F. (for long runs over- 
head, underground, Diesel exhausts) 
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Baldwin-Hill 














ZONE STATE 
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Radiant Heating 


(Continued from page 87) 








ASTM Designation A-251, Grades GA65 
and GB65 are suitable for wrought iron 
Use a welding speed slightly below that 
for steel and a neutral flame. Slowe: 
welding speeds permit slag to float out 
of the weld. Avoid unnecessary agila 
tion or rubbing because this forms ox 
ides that may be trapped. 

Wrought iron is a pure base metal 
threaded with siliceous slag fibers that 
give the pipe its corrosion-resistant and 
When heated 


the slag melts first because it is more 


durable characteristics. 


fusible by several hundred degrees than 
iron. Therefore, do not confuse the slag 
flux with the melted base metal. Heat 
must be applied until the iron melts. 
Once the sysiem has been fabricated 
ind laid, and before the slab is poured. 
lest the piping under hydraulic or air 
pressure of 125 te 200 psi to insure thal 
all welds are tight and pipes undam 
aged. Keep pressure on several hours. 
Controlling a= radiant-heating system 
involves no unusual complications or dif- 
It is essentially the same as a 
difference 


heing in size of heating surfaces. A 


heulties. 
conventional one, principal 
radiant system involves large, low-tem- 
perature surfaces while a conventional 
one depends on small, high-temperature 
surfaces and air currents to distribute 
heat. 

Number of control devices depends: 
almost entirely on the project budget. 
If sensitive, elaborate controls—such as 


outdoor-indoor anticipating —types—are 


within the budget, they will funetion 
with a radiant system. A large major- 
ity of systems, however, lave simple. 
fundamental controls that work success- 
fully. 

Many large installations utilize 3-way 
mixing or blending valves, which involve 
a bypass around the boiler so water in 
return lines, still warm enough to per- 
form the necessary heating job, can be 
blended with reheated water. Either 
thermostats or aquastats can control in 
expensive circulator pumps, usually in- 
stalled on return lines. 

Water removal is not unusually difh- 
cult. Most positive method is to slope 
or pitch the pipes about 14 in. every 
10 ft and install a drain line at a com- 
mon low point. If the installation is 
too large for gravity drainage without 
creating design problems, blow out the 
system with compressed air. Complete 
analysis of reasons for draining a heat 
ing system, during shutdown or nonuse 
in freezing weather, shows it is unneces 
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~ Rnother aportant advantage ot the 
improved GULF PARVIS OIL 
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“Not only do we have very low maintenance expense with Gulf Parvis Oil, but 
we have a 16-year record of uninterrupted service to our customers in spite 
of greatly increased load,” says the Superintendent of this modern light plant. 





SUPERIOR lubricating value — which means him to recommend the proper grade of Gulf 





more effective protection—is just one of the im- Parvis Oil to fit your particular requirements. 


portant features of the improved Gulf Parvis Oil! Write, wire, or phone your nearest Gulf office. 


You can also get longer lasting protection of 





your Diesels through its greater resistance to 


INDUSTRIAL 
LUBRICATION 


oxidation! And the remarkable anti-foam agent 





in Gulf Parvis Oil successfully prevents foaming 





regardless of operating conditions, yet in no way Gulf Oil Corporation ° Gulf Refining Company 
Division Sales Offices: 
Boston - New York + Philadelphia + Pittsburgh - Atlanta 
New Orleans + Houston - Louisville + Toledo 


diminishes its lubricating qualities. 
Call in a Gulf Service Engineer today and ask 
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sary to become overly concerned about 
the problem. Shutdowns from lack of 
power or fuel usually are short and 
theoretically the thermal-storage ca 
pacity of the  structure—particularly 
when coils are installed in concrete slabs 
can be expected to hold temperatures 
above freezing until service is restored. 
During periods of temporary nonuse. jt 
appears more economical to reduce tem 
peratures to about 50 F than to shut 
down and drain not only the heating 
system but all plumbing as well. 

Fabrication and installation costs for 
radiant-heating systems have dropped 
during the past few years as techniques 
have improved. Labor costs, naturally, 
are the important and determining eco- 
nomic factor in any heating installation. 
They need not be any higher than for 
an ordinary installation if methods for 
design, fabrication and installation are 
practical. 

From an operating standpoint, radiant 
heating is economical. Apparent fuel 
economy up to 35% has been recorded 
on some installations. However, econ- 
omy is difficult to measure since it is 
virtually impossible to duplicate con- 
struction, temperature and other condi- 
tions necessary for comparison. Theo- 
retically. heat losses are lower than in a 
conventional system where heat concen- 
trations along exterior walls and at ceil- 





ings are not only wasted but transmitted 
outdoors, thereby requiring additional 
fuel to produce the comfortable environ- 
SAME-DAY delivery between many airport towns and cities ment readily effected by radiant heat- 
ing. It provides healthful, desirable 
working conditions by reducing drafts 
and dirt circulation and permits more 


as far as 1,000 miles apart. (Less than 6 hours by air.) Coast-to-coast 
overnight. 
SPECIAL HANDLING—spccial pick-up and delivery (no extra 


cost) promotes speed of Air Express delivery. 


GOES EVERYWHERE. In RATES CUT 22% SINCE 1943 (U.S. A.) 


addition to 375 airport communities, aan Deer 40 the. 
MILES Cents per Ib. \ recent project illustrates how radi- 
149 | $1.00 | $1.00| $1.00] $1.23]  3.07¢ 
schedules to and from 23,000 other 349 | 1.02| 1.18| 230] 368| oar 


advantageous use of floor space because 
heating elements are concealed. 





Typical Installation 





2 tbs. | 5 Ibs. | 25 Ibs.| 40 Ibs. 





Air Express goes by rapid air-rail : =e 
ant heating was adapted to a specialized 








function in the Montgomery County In- 





ema “oe as en sa9 | 1.07| 142| 384| 614] 15.35 ; : . 
points in this country, Service direct con | tar] tse] yael taal cases firmary Hospital, outside Dayton. Ohio. 


by air to and from scores of foreign [aga Tyas | asa] 70s | 2028 





70.61¢ A central steam-power plant services the 
countries in the world’s best planes oxsy | 1.47] 3.68] 18.42] 29.47] 73.68 several existing buildings. 


giving the world’s best service. INTERNATIONAL RATES ALSO REDUCED This one-story hospital is laid out like 
‘i , the letter X. Dining rooms and similar 
WRITE TODAY for new Time and Rate Schedule on Air Ex- 0 


facilities are in the center of the X. 
easily accessible. The four wings con- 
problem. Air Express Division, Railway Express Agency, 230 Park tale feietdiue’ coame end wards. While 
Avenue, New York 17, N. Y. Or ask for it at any Airline or Railway this design is most suitable for the 
Express office. specialized occupancy, each wing is sub- 


jected to different exposures, thus cre- 
ating a difficult heating problem for the 
designer and the institution’s engineers. 

First step in designing the radiant- 
heating system was to calculate heat 


losses, in accordance with standard co- 
GETS THERE FIRST . in accordance with standar« 


efficients, just as for a conventional 
































press. It contains illuminating facts to help you solve many a shipping 








system. 
Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY The hospital contains 30,000 sq ft of 
Representing the AIRLINES of the United States floor surface, divided into four heating 
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TEXROPE Super-7 Belts 


...9elect the one you need 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives. 


Oil-Resisting Super-7 

Neoprene cover protects core against 
moderately oily or greasy conditions. 
Oil-Proof Super-7 

Made of Neoprene throughout. Use } 
it when the belt must swim in oil. 
Static-Resisting Super-7 
Recommended where explosion haz- 
ard exists. Static-conducting element 
throughout cover won't wear off. 
Super-7 Steel 


Twin steel cables, to pull extremely 
heavy loads with minimum stretch. 


GET THEM — through your Allis- W 


Chalmers district office or dealer. 


TEXROPE Super-7 V-Belts result from the co-opera- 
tive research of two great companies—Allis-Chalmers 
and B, F, Goodrich—and are sold exclusively by A-C. 























ABSORBER 


To Make TEXROPE 
V-Belts Run Longer 


Under the load-pulling cord section of every TEXROPE V-Belt 
lies a thick, springy cushion of cool-running Buna-S. This cushion 
acts as a shock absorber to protect the cords from stresses that might 
weaken them. This carefully proportioned cushion is one of the 
reasons why TEXROPE “‘Super-7” V-Belts are known by all in- 
dustry for their long life hee smooth, efficient power transmision. 
Other reasons are: More Cords, Stronger Cords, hard-twisted of 
selected long staple cotton — Tough Duplex Cover to resist wear 
and keep out dirt — War-Proved Buna-S — an improved, cooler- 
running rubber compound developed for TEXROPE Super-7 V-Belts, 


YOUR V-BELT DRIVE HEADQUARTERS 
Call your Allis-Chalmers office or dealer for TEXROPE Super-7 
V-Belts — for full range of standard, ‘Magic-grip” and Vari-Pitch 
sheaves — for Speed Changers and complete V-Belt Drive engi- 
neering help. ALLIS‘CHALMERS, MILWAUKEE 1, WISCONSIN. 


HEAR THE BOSTON “POPS”: Every Saturday Evening, American Broadcasting Co. 
A 2033 








ALLIS © CHALMERS 
TEXROPE V-BELT DRIVES 
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FEED WATER 


OF MAXIMUM PURITY TO 
HIGHER TEMPERATURE 


AT LOWER COST 


@ Feed water delivered to pump by 
Stickle Deaerating Heaters contain not 
more than .03 cc. per liter of oxygen. 
The larger quantities of lime and other 
scale-forming substances are removed. 
Fully one-sixth of boiler supply pure 
distilled water from steam condensed 
in heating. Stickle Open Coil design 
causes makeup water entering heater 
at the top to travel in a thin film through 
an irregular course over a series of 
trays in the cylindrical shell otherwise 
filled with steam. Scale-forming sub- 
stances are deposited on trays and non- 
condensable gases are released. Trans- 
fer of heat from steam to water instan- 
taneous. Feed water delivered to pump 
at temperature within two degrees of 
saturated steam in heater. Automatic 
control of admission and overflow. 


Bulletin No. 117 supplies engineering 
data and illustrates types and sizes. 
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Made in various 
sizes from 3000- 
Ib. capacity single 
heater to 250,000- 
Ib. dual heater. 
Storage capacity 
normal or to speci- 
fications. 


zones, one for each wing. Hot water 
for the floor coils is supplied through a 
125-gpm converter designed to handle 
a 20-F water-temperature drop, from 
135 in supply mains to 115 F in returns, 
Steam for the converter is piped at 25. 
psi pressure from the central power 
plant through a 5-in. wrought-iron main 
in a 15-in. conduit, lined with mineral 
wool. The conduit also contains a 2-in. 
condensate return. 

Four 2.5-in. wrought-iron supply mains 
run from the converter through pipe 
tunnels to the four heating zones. In- 
dividual 100-gpm_ circulator pumps, 
pumping against a 50-ft head, are in- 
stalled on each circuit. The return 
mains, also 2.5-in. wrought-iron pipe. 
run to a small, partial basement, under 
the building’s central portion, which 
houses heat exchanger and circulator 
pumps. 

Sinuous heating coils were selected 
because of the individual rooms’ and 
wards’ small size and the ease of fabri- 
These coils, all fabricated at 
the site on a special bending tool de- 


cation. 


vised by the heating contractor, were 


made of 144-in. wrought-iron — pipe 
spaced on 12-in. centers. The coils were 
laid on a 4in. gravel fill. covered with 
waterproof paper, Fig. 4. A 4-in. con- 
crete slab. poured over the pipes, com- 
them, and a 2-in, 


terrazzo floor was laid on the concrete. 


pletely embedded 


Structural reinforcing rods were utilized 
in the concrete slab. 

Supply lines from the mains to indi- 
vidual-room coils run adjacent to the 
exterior walls of the rooms so the hot- 
lest waler reaches these cold areas first, 
Fig. 1. They were tapped with balanc- 
ing cocks to regulate water flow, thereby 
controlling heat input into each room. 
Once adjusted for desired comfort, the 
cocks do not have to be regulated dur- 
ing the heating season. Ordinary roon- 
air thermostats control walter tempera- 
ture for the system. Rial ‘T. Parrish was 
architect-engineer of the job. 
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OTHER STICKLE EQUIPMENT 


Stickle Differential Drainage and Boiler Return System—a closed pumping system fhat returns 
condensate under pressure from processing units to boilers at temperature only slightly lower than 
that at which it leaves traps. Bulletin No. 250. 

Stickle Regulating and Reducing Valves —two series in standard types designed and constructed 
for industries requiring dependable and accurate control within extremely close limits of variation. 
Bulletins Nos. 235 and 435. 

Stickle Open Float Steam Traps — in four series designs to meet specific operation conditions. Traps 
for high, medium, and low pressures and for vacuum service. Specify use in request for bulletin. 





In a move to spur production of residual 
fuel oils, which are scarce in most parts of 
the country, Ollice of Price Administration 
has raised ceiling prices at all levels of dis- 
tribution throughout United States aud in 
Hawaii, Porto Rico and the Virgin Islands. 
The increase amounts to a half cent a gallon 
or 21 cents per barrel everywhere except in 
Wash., Ore., Calif., Nev. and Hawaii, where 
the increase is 15 cents per barrel. 





President ‘Truman sent to the Senate re- 
cently the nomination of Claude L Draper 
of Wyoming for membership on Federal 
Power Commission. Mr Draper. who has 
been a member of the commission for more 
than a decade. was appointed to the term 
expiring June 22, 1951. He is one of two 
minority members of the commission. 


STICKLE STEAM SPECIALTIES COMPANY 


2265 VALLEY AVENUE, INDIANAPOLIS 1, INDIANA 


SPECIALIZING FOR MORE THAN 40 
YEARS IN REDUCING THE COST OF STEAM 
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*“Featherweight”’ 
85% Magnesia 


ft) is a Heavyweight 
4) at Keeping HEAT 


$2) 1N ITS PLACE 
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oo Amd its place—in this particular case—is in the steam 
lines of the air conditioning and heating plant of one of the 
largest department stores in Washington, D. C. Ins’alled by 
the Armstrong Cork Company, K&M Distributor, ‘‘Feather- 
weight” is once again demonstrating that it is the most efficient 
of the moulded-type insulation materials. 


Designed for pipe surfaces carrying temperatures up to 600° 
., it is extremely light in weight, absolutely fireproof, and suffi- 
ciently strong mechanically to withstand all ordinary usage 

.and then some. “Featherweight” 85% Magnesia has even 
emerged unscathed from the usually damaging effects of floods 
or trips to Davy Jones’ locker! 


ar 


In factories, ships, refineries... K&M “Featherweight” 85% 
Magnesia has always led the way in keeping heat in its place. 
Once installed in YOUR plant, it will banish vour insulation 
problems for good. Why not write us for further details? 


Native made .AUdbsteslos... 


Keasbey & Mattison has been making it serve mankind since 1873 





TKEASBEY & GY 


‘ COMPANY « AMBLER ec PENNSYLVANIA 
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( REG US PAT OFF ) 


VOLTAGE REGULATOR 


The Burlington Synchrostat, Type SR, Model SF, has proven 
to be the answer to the problem of voltage regulation in 
numerous installations. Its inherent sensitivity in following 
voltage changes makes it respond quickly and accurately in 
restoring generator voltage to normal. 


SPECIAL FEATURES ARE: 


Simplified control... rugged construction 
--- Simple installation... minimum main- 
tenance ... unaffected by reasonable 
vibration ... automatic polarity reversal 
--- rapid, positive response to maintain 
normal voltage. 




























Write today for fyll particulars and application data. 


BURLINGTON INSTRUMENT CO. 


706 FourTH street BURLINGTON, IOWA 












PANEL INSTRUMENTS ¢ VOLTAGE REG 
ULATORS ¢ AUTOMATIC SYNCHRO- 
NIZERS © FREQUENCY REGULATORS 
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Midwest Conference 
(Continued from page 102) 








is available at temperatures not exceed. 
ing 80 F. But a new supercharging cycle 
under development permits removing heat 
from supercharging air at a high level] 
of temperature and thus makes possible 
use of an air-to-air ‘intercooler. 

A series of sessions on hydro power 
included discussions of development of 
three river valleys. These were: “Present 
Status of Proposed Hydroelectric De. 
velopment of the St. Lawrence River” 
by C H Giroux, special assistant to Chief 
of Engineers; “Hydroelectric Power in 
the Missouri Basin” by B H Greene, 
regional engineer, Federal Power Com- 
mission; and “Objectives and Benefits 
of the Wisconsin Valley Improvement 
Company” by M W Kyler, general man- 
.ger, Wisconsin Valley Improvement Co. 
\ fourth paper on hydro operation, 
“Spillway Gate Operation to Prevent 
Erosion Below Dams,” was presented by 
Arno Lenz, University of Wisconsin. 


Varied Electrical Subjects 





Papers in the electrical field were 
quite varied, ranging from insulation 
development to subjects such as rotating 
regulators, damper windings for genera- 
tors. power interchange between systems, 
transient electric phenomena and cable 
developments. 

G L Moses, Westinghouse Electric 
Corp, in “Silicones Offer New Approach 
to Insulation Problems,” pointed to the 
useful application of this relatively new 
material in electrical apparatus. Since 
temperature is a primary basis for estab- 
lishing general machine ratings and 
silicones have great thermal endurance. 
they can be used by designers in three 
ways: (1) to reduce size and weight of 
apparatus through increase in operating 
temperature (2) to permit operation in 
a high ambient temperature and (3) to 
obtain increased insulation service life 
or reliability where it is desired to main- 
tain conventional size, weight and tem- 
perature, 

Operation and functions of the electri- 
cal control apparatus, known by the 
trade names of Amplidyne, Rototrol and 
Regulex, have been summarized in a 
paper entitled, “The Application of Rota- 
ting Regulators,” by L T Rader, Illinois 
Institute of Technology. 

In his paper on “Damper Windings for 
Waterwheel and Diese] - Engine - Driven 
Generators,” W L Ringland, Allis-Chal- 
mers Manufacturing Co, concludes thal 
most effects of a damper winding on 










generator performance can readily be pre- 
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TROY-ENGBERG 
STEAM ENGINE 





LOW COST 


POWER 


FEATURES 



























Thousands of Troy-Engberg Steam Engines have 
been operating for 10 to 20 years, even longer, 
without need of major repairs. This contributes to 
the exceptionally low power cost produced by 
these engines throughout industry. 

Why not investigate the advantages of using the 
Troy-Engberg Steam Engine in your plant? If you 
use steam for processing or heating and if you are 
operating such equipment as compressors, blow- 
ers, pumps, stokers, generators, etc... you have the 
setting for a profitable investment in low cost power. 


TROY ENGINE & MACHINE CO. 


Established 1870 
2515SRAILROAD AVENUE e TROY, PENNSYLVANIA 


Bulletin No. 306 
will give you in- 
formation on the 
Troy-Engberg 
Steam Engine. BR 
Shall we send B&R 
% you a copy? 
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R. E. BURGER STATION 
Ohio Public Service Co. 


his 850 Ib., 900 degree Power Piping Installation 
is an example of the specialized fabrication and erection 
experience which Daugherty Company provides to the power 
and process industries. 

DAUGHERTY ’s facilities include: FABRICATION of 
high pressure, high temperature piping including alloy 
tubing * EQUIPMENT for field stress-relieving and radio- 
graphic inspection * WELDERS qualified for all classes of 


work * SUPERVISION by unexcelled metallurgical engi- 


neering and construction staff, 


502 Union National Bank Building, Youngstown 3, Ohio 





PIPING CONTRACTORS for the POWER and PROCESS INDUSTRIES 
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determined if operating conditions are 
known. Evaluation of this performance 
im terms of dollars return on investment 
is more difficult, but it must be done in 
sume manner for every new generato: 
purchased. 

Elements that must be considered {., 
energy interchange between _ intercon- 
nected systems were discussed at lengt) 
in a paper by C W Mayott, Hartford 
Electric Light Co. Use of this technique 
in providing additional capacity and en 
ergy during the war were also described. 


Miscellaneous Subjects 


An interesting summary on “Transient 
Electric Phenomena as a Power System 
Design and Operating Problem” was 
presented by H A Peterson, General Elec- 
tric Co. The value of modern mechanical 
and electrical calculating devices in study- 
ing these conditions is stressed. 

Cable types were discussed in a paper 
entitled, “Review of Present and Future 
Conditions in the Cable Field,” by RJ 
Wiseman, The Okonite Co. 

In sessions on developments in air con- 
ditioning and space heating, the following 
papers were presented: “Centrifugal Com- 
pressors” by W Hl Carrier, chairman of 
the board, Carrier Corp; “Cooling Tower 
Selection” by J Lichtenstein, Foster 
Wheeler Corp; “Radiant Heating” by 
T Napier Adlam, vice-president, Sarco 
Co; and “Industrial Applications of the 
Heat Pump” by Philip Sporn vice-presi- 
dent and chief engineer, E Ro Ambrose, 
air-conditioning engineer, and Theodore 
Baumeister, consulting engineer, Ameri- 
can Gas & Electric Service Corp. 

Conference Proceedings 

All technical papers presented at this 
conference will be available in the form 
of proceedings, to be issued at a later 
date. Copies may be ordered from Prof 
Stanton W Winston, Illinois Institute of 
Technology, Chicago, at $2.50 per copy. 

Innovations of the 1946 conference in- 
cluded a symposium on “Your Nation’s 
Future-—an Engineering Problem.” F A 
Kaville presided at this meeting to pro- 
mole engineering participation in public 
affairs. Speakers were M J Evans o! 
Melvin J Evans Co; L J Fletcher of 
Caterpillar Tractor Co; S R Harrell of 
\eme Evans Co; A A Potter, Purdue 
University; and Roy V Wright, Simmons- 
Boardman Publishing Co. 

David Levinger, vice-president and 
works manager, Western Electric Co, was 
toastmaster at the All-Engineers dinner. 
Speakers were Lt Gen R A Wheeler, chief 
of engineers. US Army; Rear Adm W G 
Tavlor (for Rear Adm J L Manning. 
chief of Bureau of Yards and Docks. U> 
Navy); and Brig Gen G Armstrong, com- 
manding officer, Army Industrial College. 
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Lorsiit Buell 





in Dust Recovery 





Buell Fly Ash Collectors, employing exclusively the 
well-known van Tongeren System of dust collection, are 


internationally known throughout industry for “High efficiency, 






Low maintenance, Long life.” Among their outstanding 
qualities and performance characteristics are: (1) high efficiency 
mechanical flue dust collection to meet the specific requirements of 
any job, (2) ready adaptability to any existing duct work, 
(3) low initial cost, (4) low maintenance and operating cost, 
(5) power consumption as low as 1 H. P. per 20,000 pounds of gas per 
hour. Buell’s Bulletin, illustrated above, explains in chart and illustration 
the Buell (van Tongeren) principle of industrial dust recovery. 


Every operating executive and engineer will 


find it most helpful in the selection of dust recovery we 
equipment for his particular requirements. | 


DUST RECOVERY 
BUELL ‘. a 
FEATURES 


SYSTEMS 
SHAVE- OFF HIGH COLLECTION 
LARGE DIAMETERS EFFICIENCY 
EXTRA-THICK METAL LESS FAN BLADE WEAR 
LARGE OUTLETS LOW DRAFT LOSS 








———y 


GREATER RECOVERY 
LOW MAINTENANCE 
LOW OPERATING 






INNER WELDS LOW POWER Cost 
GROUND SMOOTH CONSUMPTION ald died 
‘CORRECTLY DESIGNED HIGH TEMPERATURE 
HOPPERS RESISTANCE NO CLOGGING 
“) $PLIT-puct UNLIMITED CAPACITY 
ey NO MOVING PARTS 





MANIFOLDS 


ge! (digs _ FREE DUST FLOW 


» 
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ORDER BY TRADE NAME FROM YOUR LOCAL SUPPLY STORE 
ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS SINCE 


1912 


CLAYTON MARK & COMPANY 


ILLINOIS 





EVANSTON, 





Reader’s Problems 
(Continued from page 113) 














necessary to change the governor-collar 
position. Through the linkage to the 
steam-admission valves this change in 
governor position reduces the amount of 
steam admitted to the engine cylinders 
to the amount required to carry the 250- 
kw load at a speed slightly above syn- 
chronous speed of the utility system. The 
fact that the engine speed increases to a 
point where the overspeed safety device 
shuts the engine down indicates either 
a very close speed setting of the over- 
speed trip or defective governor mecha- 
nism. Assuming that the overspeed device 
trips at a speed about 3% to 5% 
above normal, engine racing probably 
results from wear in governor linkage. 
Therefore before the governor travel is 
transmitted to the steam valves excessive 
friction in the linkage requires greater 
engine speed to give the governor suffi- 
cient force to move the valves. 

Engine should not overspeed enough 
to release its overspeed trip if the gov- 
ernor, linkage and valve gear are in good 
mechanical condition. Overspeed trip 
should be properly adjusted so it will not 
release until a speed of about 5% above 
no-load speed inherent for the governor 
has been reached. 

Frequency of the utility system is con- 
trolled within very close limits. Con- 
trol of JAE’s engine speed would neces- 
sarily have to be within equally close 
limits for its generator to operate in syn- 
chronism with the utility system. If this 
is not maintained it will feed to the util- 
ity lines when the building load drops 
to a point where this entire building load 
can be carried by the engine generator 
set. This close governing can be accom- 
plished only by an isochronous governor 
in which compensation for changing 
loads is automatically provided to main- 
lain a constant speed. 


Seattle, Wash. J H Benper 





Operate Engine From 
The Throttle Valve 


TO CHECK THE OPERATION of his gover- 
nor JAE should take all tension off the 
auxiliary governor spring. Start the en- 
gine and gradually open the throttle 
valve until engine reaches operating 
speed; at this point check the governor 
to see whether it holds the speed down. 

If the governor controls the speed at 
no load then apply load and check gover- 
nor operation at various loads up to the 
full 300 kw. If the governor controls 
the speed under these conditions without 
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B. Ss. de B. 
SAFETY HEADS 


ftud Related Product 


SAFETY HEADS 
How to Use... Pages 4&5 
Standard Types Pages 6&7 
How to Order. . Pages 8&9 
COMBINED UNITS .. . Page 11 
VENT VALVES 
SAFETY CODES Pages 14 & 15 
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Duscx £ ib 
LACK, JIVALLS RYSON 


(INC.) 
KANSAS CITY, MESSOURT 


























This New Catalog Is Now Ready 
Write for YOUR FREE COPY! 


BLACK, sWALLS é BRYSOR, Inc. 


7500 E. 12th Street - - - - = Kansas City 3, Mo. 
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tripping from overspeed the trouble may 
be in the auxiliary-spring adjustment. 

A spring-loaded governor operates in 
a stable manner only when the spring 
characteristics are such that spring ten 
sion and centrifugal force of governor 
weights are balanced. 

When spring tension is greater than the 
centrifugal force exerted by the governor 
weights the governor moves the valves 
to position of maximum cutoff and causes 
the engine to overspeed. 

Plymouth, Mass. C B Hupson 











THEY'RE YOURS 
with a Viking Rotary Pump | Adiust Valves 


For Light Loads 


Simple —2 moving parts — Operates equally well in : —— ene 
ALVE N STEAM EN E d 
“Gear Within A Gear" « either direction. Vatves ON JAE’s STEAM ENGIN apes 


principle. have been adjusted so the governor no 
; ; longer controls them at light load. Rac- 
Positive and smooth dis- Your choice of far more |. ¢ his hick ll 
charge —no_ pulsation. « styles and sizes. ing from this cause, which usually oc- 
curs only at light loads, is prevented by 
Only one outside packing A completely engineered adjusting the governor linkage so valves 
box —to eliminate leakage. » pump for your job. may shut off completely at no load. 
Wear, poor alignment and wobbling 


Write for free Bulletin Series 802W, showing Viking Pumps widely used | *'© likely to affect governor operation, 


today in the power equipment field. as they would any other mechanical de- 
FIRST IN 


vice. Close adjustment and good action 


ERIC 
are not always possible where trouble of 
IKING COMPANY this sort is present. 
CEDAR FALLS IOWA Another point to remember is that good 


geverning is usually impossible when 
engine valves are in poor condition. 
Hamilton, Gnt. S G PATERSON 











Fast, cost-saving coal storage 
with Increase Setting of 


Reverse-Current Relay 
& A U f - AA A N JAE suHoutp BEAR IN MIND that when 


pressure is applied by a synchronizing 
ONE MAN SCR fA PER SYSTEM spring to a governor the process tends 
~ to retard its action. Evidently the unit 


; - sncomine cecal te that causes trouble is fully loaded or 
~ 4- OreeaTor’s Can- (3 dumped in front of 
ab» -e f == glx 





pees head pect ta clesese slightly overloaded at 300-kw load. The 
— ateaniitesid rs: — aa se steam valves, therefore, would have full 
Two Ways on he: py BO opening and the governor would be rid- 


ee Cae To reclaim, turn ‘ * . , ates . 
ot Using VaR _ jn ys Pa ing in its lowest position. Low steam 


hee ee ee ee 


“— Zap coat back to vo- pressure or other varying condition could 
Storage claiming point. 





aa UF 


cause the unit to drop load below that 
There's a Sauerman Power Scraper System chosen by the governor. Naturally the 

fitted to your needs utility system would pick up this load. 

Users will tell you how it has put handling and storage on the most if these conditions were reversed, reach- 
economical basis—how it makes better, safer stockpiles, and reclaims ing such proportions as to cause the re- 
coal at only a few cents per ton. The Sauerman Power Drag Scraper verse current relays to operate, there 
is a one-man machine that serves as a self-loading conveyor, with would be a current surge and an increase 
large handling capacity, and long reach. It utilizes full ground in frequency. Because of the low position 
space, any size or shape. It builds higher piles, free from air of the governor and the retarding effect 
pockets. It protects from spontaneous combustion. Reduces dust. of the synchronizing spring the governor 


Get the catalog and see for yourself. would not be fast enough to get control 


of the engine before it overspeeded. 
SAUERMAN BROS Inc I think JAE will eliminate the trouble 
“Ff ” . : cect si iar 
if he resets the reverse-current relays 
562 S. Clinton St., Chicago 7, Ill. to allow a greater exchange of load be- 
tween the two systems. 


Duluth, Minn. E R WEBBER 
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HOW THE ANODIC POINTS 





a WERE CAPTURED 


Spe: aio rae 















In many cases where a condenser tube has proven 
unsatisfactory in a given application, analysis of 
conditions will show the cause of the failure to be 
outside the tube itself. 

\ Scovill engineer was requested to explain the 
puzzle of the consistent failure of tubes in the first 
pass of a marine condenser. 18 tubes had failed in 
this pass, as the result of intense local pitting. 





Deposits Had Done It 
was due to 


He found that the pitting 
“deposit attack”, electrochemical 
type of corrosion initiated by foreign material 
lodged against the tube walls. Where such deposits 
covered the metal, those “islands” became anodic to 








the adjacent uncovered areas, with 

resultant intense corrosion of the an- 

odic area. In this case, turbulence of the 

water passing around the deposit caused ero- 
sion-corrosion on downstream side of deposit. 

Ixamination showed no evidence of any other 
type of corrosion. 

The suggestion of the Scovill engineer whic! 
aided in the solution of the problem was to modify 
the circulating water inlet and to establish a regular 
practice of cleaning the tubes, using rubber plugs, 
bristle brushes or other equipment that would not 
score the tube walls. 


-Seovill Service in Men pro- 
vides specialized study and advice on individual 
tube application problems and = on installation 
practices. Service in Metals includes production of 
many tube alloys, and also offers you the facilities of 


Three Scovill Services 


our laboratory to help 
determine the alloy best 
suited to your condi- 


SEOVILL . 
CONDENSER TUBES 


lions. Service in’ \Man- 
vals provides valuable 
literature on condenser 
and heat exchanger 
tubes; for a free copy 
of our Condenser Tube 
Booklet, address Seo- 
vill Manufacturing 
Company, 13 Mill St., 
Waterbury 91, Conn. 











POWER © May 1946 





168 


YOU CAN'T MAKE PAPER 


WITH LOST SULPHATE! 


What are you piping? Water? Air? Chemicals? Steam? 
You're losing whatever you're piping if you have leaky 
stuffing-boxes in valves or pumps. But, losses don’t stop 
there! When you shut down to replace prematurely 
worn or improper packing, you sustain needless pro- 
duction losses. Careful selection of the right packing 
can prevent such waste. 


USE THE RIGHT PACKING! 


PALMETTO makes the right packing for 
every one of your applications . . . the 
right quality for most economical mainte- 
nance ... the right design for most effec- 
tive sealing—with least wear to rods, 
shafts and stems. 

Write today for bulletins which 
show what packings to use where. 


GREENE, TWEED & CO. 


Bronx Boulevard at 238th Street, New York 66, N. Y. 


Plants at New York, N. Y., and North Wales, Pennsylvanio GT-1527 


for steam, water, air. PELRO for oils 
fa tpe.leomml-lam-ll t-lit me 1°) 2 1a eke, lomma-litr | 
asbestos) for acids. KLERO for foods 
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New Equipment 


(Continued on page 128) 








trial heating furnaces where close regulation 
is necessary and (3) gas or air flow pro 
portions in industrial processes where en 
result is dependent on maintenance of uni 
form or precisely adjustable condition- 
Dept P, Control Div, Hagan Corp, Ha- 
gan Bldg, Pittsburgh, Pa. 


Overspeed Tachometer 


Merron 48A SENSITIVE TACHOMETER is for 
overspeed testing of turbines, generators and 
motors. This portable tachometer has two 
ranges for testing either 1800- or 3600-rpm 
machines. The 1800-rpm range is from 1700 
to 2200, and 3600-rpm range is from 3400 to 
1400. There are only two controls—an on- 
off switch and a high-low range switch. 
Though electrical in nature, this instru- 
ment operates on a new principle, employing 
neither generator nor magneto. Operating 
power is obtained from an ac source of 105 to 
125 v, 60 cycles. The head, which is small 


and requires only '4-in. oz to rotate, is a 
positive-acting switch connected through a 
reactance in a bridge circuit so meter indi- 
cation in bridge circuit is directly propor- 
tional to number of switching operations per 
min of head. Neither the balance nor re- 
sponse of bridge circuit is affected by line- 
voltage fluctuations between 105 and 125 \ 
as instrument has a built-in stabilizer. Ta- 
chometer contains no vacuum tubes. 

Instrument is supplied complete in carry- 
ing case with instruction card, neoprene con- 
tact tips and shaft extension for reaching re- 
cessed shafts. This tachometer is also avail- 
able with other ranges for specialized appli- 
cations. Dept P, Metron Instrument Co, 
432 Lincoln St, Denver 9, Colo. 


Water Heater 


DESIGNED FOR STEAM PRESSURES of 50 to 150 
psi, O’Brien all-bronze steam-mixer water 
heater is complete with automatic tempera- 
ture-pressure controls, safety relief valve and 
easy-reading thermometer. The condensate 
is utilized as hot water and no condensate- 
return system is required. Compact and 
complete, O’Brien packaged wall unit is 
easily installed near point of application so 
there is no waste of hot water and time in 
waiting for long lines to fill. New muffler 
diffuser eliminates excessive noise that ac- 
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Forged Steel Fittings Assure 


JADISH 
_ =n 
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Quality of Ladish Forged Steel ss Is C figid metallurgical controls 
at every step in manufacture. Ladish specialized knowledge and skill make available to 


you Controlled Quality Fittings that assure dependable performance and ultimate economy. 








LADISH DROP FORGE Co. 


CU DAHY-e WIS$§ C ON S I N (mitwauKkee suBuRe) 
District Offices: NEW YORK * PITTSBURGH * CLEVELAND © ST. LOUIS * HOUSTON * LOS ANGELES 
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How this plant met emergency demands 
for carefully treated boiler feed water... 


Another unusual test of Infilco performance. 


Soaring demands for boiler feed water pushed the 
Infilco installation pictured above to sustained oper- 
ating rates of 115% of capacity ...and at times to 
higher rates. That steady, above-capacity schedule 
was maintained by a large oil refiner. During the 
emergency period, treated water continued to be uni- 


form. But there’s more to be told about this record. 


Behind this record was careful control over opera- 
tions—plus clock-like performance of the equipment 
used. There was automatic proportioning and applica- 


tion of chemicals with Infilco Chemical Feeding and 





IN WATER AWD TRADE Waste TREATMENT 


Proportioning equipment... zero oxygen content of 
raw-treated water and condensate with Infilco In- 
ternal Deaeration . . . thorough pre-treatment with the 
unique design of the Infilco Hot-Flow Sedimentation 
Tank. These are some of the reasons why Infilco 
Hot-Flow installations produce soft, non-corrosive, non- 


scaling water... for regular and emergency demand. 


Unusual demands such as this may not arise over- 
night—often. But when they do, it’s important to 
have water treating equipment that will meet the 
test. Write for Bulletin 1850. Infilco Inc., 325 West 
25th Place, Chicago 16, Illinois. 























P 





a Ge RRO TRO! 
So 





Send for this 60-page manual which 
presents, both pictorially and sche- 
matically, various popular systems 
with related equipment for handling 
coal from receiving point to stoker— 
and removal of ashes — in any size 
plant. 





Ask for 
Catalog 778 
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Operating Efficiency of 
Evaporative Coolers 


Improved 


This Easy, 


Low-Cost Way 


Are your evaporative water coolers and condensers 
giving below-par performance? Are your operating 
costs creeping upward? Often unsuspected, though 
frequently at fault, is the cooler’s water supply. By 
treating recirculating water this newly developed 
Oakite way you can prevent hard lime scale and 
slime from interfering with cooler and condenser 
efficiency. 


Simply add to sump water supply tank recom- 
mended quantity of Oakite material. This scientifi- 
cally designed chemical agent keeps lime particles 
in suspension so that they cannot settle on cooler 
coil surfaces to act as insulation. In addition, this 
Oakite material has potent germicidal and fungista- 
tic properties that discourage the growth of slime 
and algae in tank, on suction screens, coils and 
eliminators. 


Technical Data FREE 


A specially prepared 4-page Field Service Report giving 
comprehensive technical details on low-cost evaporative 
water cooler and condenser maintenance cleaning is avail- 
able to you FREE on request. Ask us to mail you a copy 
TODAY! 


CAKITE PROOUCTS, INC., 14A THAMES STREET, NEW YORK 6, N.Y. 


Technical Service Representatives Located in All Principal Cities of the United States and Canade 


OAKITES«cCLEANING 


BATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMENT 
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companies direct mixing of steam and cold 
water. 

Capacities range from 600 to 5500 gal per 
hr at 100-deg temperature rise. Standard 
temperature ranges are 100-140 F, 120-160 F, 
140-180 F and 160-200 F; intermediate 
ranges between 100 and 200 F. Special 
ranges below 100 or above 200 F, with adjust. 
ment of 20 deg plus or minus, are available, 
Dept P, O’Brien Steam Specialty Co, 
335 Heffernan Bldg, Syracuse 2, N. Y. 


Conveyor Trolley 


New TROLLEY has no wheel shafts, or spin. 
dles, and does not require separate retainers 
for its full complement of hardened alloy. 
steel balls. The two basic elements (wheel 
and one-piece bracket) form the deep inner 
and outer races of bearing. Trolley is easily 
mounted on or removed from the chain, even 
though chain and track are in place. As unit 
bracket forms outer race of the bearing, all 
loads and reactions are transmitted direct to 
bearing. Inclusion of both outer bearing 
race and the carrying attachment in a single 
bracket results in fewer parts and more 
pleasing appearance. Dept P, Link-Belt 
Co, 307 N Michigan Ave, Chicago, Ill. 


Plastic Diffuser 


Gutu PFC-100 4-foot white plastic diffuser 
easily snaps on or off a 40-watt (T12) flu 
orescent lamp. PFC-100 affords pleasant 
light diffusion that minimizes direct and re- 
flected glare. The new diffuser has a spring- 
like patented design that grips the lamp 
along its entire length to afford easy cleaning 
and relamping. Snug-fitting PFC-100 helps 
shield lamps and confines heat of lamp itself 
for better, more consistent operating tem- 
peratures. Dept P, Edwin F Guth Co, 
2615 Washington Ave, St Louis, Mo. 


Portable Brazer 


FOR MAKING LAP JOINTS in copper strap. 
attaching terminals to cable, brazing coil 
ends and general coppersmithing work, por 
table 5-kva brazer consists of a transformer. 
voltage selectors, controls and carbon-tipped 
tongs. Ac from an adjustable-voltage tran: 
former passes through tongs and parts t 
be brazed, raising temperature to a poitl 
at which. brazing alloy melts. Brazing 4: 
loy may be applied in form of a rod or in 
ribbon form. This brazer requires connec: 
tion to a 220-v source. 

Three outlets are provided on the cor 
trol panel for 8, 6 or 4 v. Voltages ar 
easily and quickly adjusted by inserting 
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e D Circuit Breakers 






me and money with Squar 





Weatherproof, Dust-Tight MO Multi-breaker for use Industrial Circuit Breakers in Multi-breaker Load Centers 

and Explosion-Resisting on small machines. standard sheet steel for controlling and protect- 

Circuit Breakers. enclosures. ing lighting and small power 
circuits. 








Rain-tight Multi-breakers Industrial Multi-breakers in Multi-breaker Load Centers Multi-breaker Type M Load 


with a variety of circuit capacities from 15 to 100 in Cast Iron Enclosures for Centers with 50 ampere 
arrangements. amperes, with 2 or 3 poles. Class 1, Group D and lower frame breakers for applica- 
applications. tions involving 120-240 volt 


AC circuits. 


HERE’S HOW YOU SAVE TIME... 
“A Square D makes exactly 





















res 1 Harmless momentary overloads pass without break- 

1g: ing the circuit, due to a time-lag feature built into the Breaker you need 

np every Square D Circuit Breaker. D’ ‘lete Yin , 

o 2 Restoration of service is quick and easy. No re- salt restated . " = ™ ye 

elf placing of fuses. A simple movement of the oper- to select exactly the right device for any 

m- ating lever restores current after the cause of the short given installation. A wide variety of en- 

‘o, or overload has been eliminated. “ 4 ’ 

% closures, including general-purpose, rain- 
HERE’S HOW YOU SAVE MONEY tight, dust-resisting, and explosion-resist- 

a ing. Capacities range from 15 to 600 am- 

ap. 1 Fuses are eliminated—no replacement of parts is peres, up to 600 volts. Send for INDUSTRIAL 

“oil necessary. CIRCUIT BREAKER BULLETIN which illus- 

vf 2 Electrical equipment has constant proper protec- trates and describes the complete line. 

se tion, because every Square D Circuit Breaker unit 

ns is factory-sealed and consequently tamper-proof. 

, to 

pint 

al: 

rin 

” SQUARE LD COMPANY 

con a 

are 


ting 


DETROIT ° MILWAUKEE ° LOS ANGELES 
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FLOW OF FLUIDS OR 
PRESSURES TO 
MOVING PARTS 


give full 
range of 
movement 




















































































FOR FULL, UNRESTRICTED 


FLEXO JOINTS 







Flexo Joints are available in the four styles 
illustrated here for pipe sizes from 4” 


Send for detailed information. 


FLEXO SUPPLY €60., Ine, siccciccs.m. 


In Canada: S. A. ARMSTRONG, Lid., 115 Dupont St., Toronto (5), Ontario 





3 


— 









“ne 


Flexo Joints provide the flexibility 
of hose with the strength of pipe 
for conveying steam, air, vacuum 
or fluids under pressure. 
Wherever swing joints are re- 
quired for connections to moving 
parts, Flexo Joints assure free 
range of movement for complete 
360°. 

Flexo Joints are fully enclosed 
against dirt and _ grit. No 
springs, small loose parts or 
ground surfaces to wear. 


to 3”. 


4224 OLIVE ST 











TROUBLE-FREE 


roller bearing COAL GATE 


with double rack and pinion 


@ Maximum performance is built into Beaumont 
Birch Roller Bearing Gates. These drip-proof, 
self-cleaning gates will not corrode, bend or 





bayonet plugs attached to brazing leads into 


plainly marked receptacles. A foot switch 
with pilot cable’ serves as primary contro] 
switch 

For use with air-cooled tongs, brazer is 
supplied with a handle for carrying. The 
30-lb unit is cooled by natural air circula- 
tion. Air enters bottom of case and is ex. 
pelled through louvered opening in top. 
Dept P, Westinghouse Electric Corp, 
Box 868, Pittsburgh 30, Pa. 





Solder 


Tri-Core is a solder with three independently 
filled cores of pure rosin flux. Arrangement 
of the three cores places them closer to the 
surface. Since the walls are thinner than 
those of single-core solder, according to 
maker, not only does the solder melt more 
quickly, but the heat penetrates to the flux 
more rapidly, allowing it to flow freely and 
reach work ahead of molten solder. Careful 
cross-sectional proportioning and absence of 
surface seams prevent premature sweating 
out of the flux, making it clean to handle 
at all times. Tri-Core solder is available in 
all alloys, flux percentages and gages. 
Dept P, Alpha Metals, Inc, 369 Hudson 
Ave, Brooklyn 1, N. Y. 




































































warp, nor can material collect in the back of 
the gate. Even under punishing service condi- 
tions, these gates operate manually or electri- 
cally without strain or ramming. Write today for 


descriptive bulletin. 


BEAUMONT BIRCH COMPANY 


PHILADELPHIA 2, 


1502 RACE STREET « 


PA. 
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Steam Cleaner 


ONE OPPERATOR can speedily remove grease, 
dirt and grime from motor blocks, electric 
motors and other industrial equipment with 
this automatic steam cleaner. It produces 
steam in ten minutes. It is used with a 
specially prepared chemical. Device, con- 
sisting of a short piece of rubber hose with 
pressure strength of 90 psi, protected by a 
safety shield with open end toward the gen- 
erator and closed end toward the operator, 
provides safety if popoff sticks or valve be- 
comes corroded. Steam cleaner is made of 
boilerplate steel with all seams electric 
welded, and has three wheels for convenient 
portability. Large-capacity tank holds 30 or 
40 gal of water, 7 gal of low-cost fuel oil. 
Dept P, D C Cooper Co, 1467 S Mich- 
igan Ave, Chicago 5, III. 


Variable-Stroke Pump 


DISTINCTIVE FEATURES of Worthington Vari- 
flo pumps, according to maker, are as fol- 
lows: (1) Stepless capacity variation from 
0 to 100% is accomp'ished with a simple, 
compact mechanism. (2) There is high effi 
ciency over full range of capacity ati tes 
sure. (3) A standard constant-speea motor 
or turbine may be used for driving with re- 


POWER ® May 1946 























POWER e May 


EVERY CC GETS AN OK 


It’s compact, but it handles full flow 


It’s positive, but it never interrupts production 


Every drop of the fluid you want 
cleaned gets cleaned by the Cuno 
‘‘filter-fine’’ strainer. 


No larger than the usual partial-flow 
type, it handles full flow without the 
necessity of an expensive, space-con- 
suming duplex installation. Every drop of 
the fluid is inspected by the permanent, 
all-metal filter element — built-in or ex- 
ternally mounted. 

Providing absolute certainty of re- 
moving all particles larger than speci- 
fied (down to .0025”), it is also contin- 
uously-cleanable while in operation. No 
production delay due to a clogged filter 


(JFuel Tar 


1946 


(JEngine L : 
Fuel Oil ubricating Oil 


OC ceeerseccccccs 


+ Tet eeeeeeees 


— or for cleaning the filter. 

The Cuno catalog in SWEET’S tells 
which Cuno model is best for your re- 
quirements — or send for complete cata- 
log (use coupon). Cuno’s engineering 
staff will also help you on special con- 
ditions. 


ON “GO” WITH 


KEEP FLOW 


CULE 


ENGINEERED FILTRATION 





FOR A COMPLETE cuNo 
. CATALOG, se 
ooo ENGINEERING CORPORATION Stes 
226 South Vine Street, Meriden, Conn, 
' 
Please send me a free 
Anterested in the Services checked. © 
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copy of your Catalog. I am especially 
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Washing Compounds 


























INSTALLATIONS IN: 


Electric Plants 














Oil Refineries 











Schools, Institutions 








Milk Condenseries 











Dairy Plants 








Chemical Companies 





Steel Industries 


Paper Mills 








Textile Plants 








Rubber Processors 











Canning Companies 








Cereal Processors 


Breweries 


HENSZEY Continuous Blowdown 


Look at the wide variety of industries that take advantage of the 
low cost power and clean steam that a Henszey Continuous Blow- 












down System can provide. That partial list is a typical cross section 
of American industry. Which means that you, too, should consider 
a Henszey system in conjunction with your present or planned boilers. 
The Henszey system keeps boiler water concentration within safe 
margins — preventing foaming, priming, carryover, and the forma- 
tion of sludge and scale (with proper chemical treatment). All this 
is accomplished continuously, automatically, and WITHOUT the 
heat loss of ordinary blowdown. 






| Contact your nearest Henszey 
representative or write to 


HENSZEY COMPANY 


Department D5 Watertown, Wis. 
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CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems ©@ Heat Exchangers 
Feed Water Meters © Flow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PREHEATERS 
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sulting over-all economy in power consump 
tion. (4) Pump is for all free-flowing 
liquids. (5) Crankshaft and stroke-chang- 
ing elements are a self-contained assembly 
with all parts pressure lubricated. (6) Stuff. 
ing boxes are on top of cylinder, making rou. 
tine attention easy. Eccentric shaft is at 
bottom, engine style, resulting in loads being 
transmitted and supported close to founda. 
tion. Running parts are fully inclosed. (7) 
Variflo pumps have Worthington patented 
flange and screw stufling-box gland. This 
gland tightens up evenly on the packing, 
and gland cannot become cocked when ad- 
justment is made. Dept P, Worthington 
Pump & Machinery Corp, Harrison, N. J. 


BEX UT-30 is an amber liquid which, ex. 
tended with 10 to 500 parts of water, is said 
to clean any surface to which water may he 
applied. Chemically neutral, it is claimed 
to have no adverse effect on skin, cloth, met- 
als or plastics. Odorless compound is in 5- 
‘and 54-gal drums. Dept P, Gaybex Corp, 
P O Box 3, Nutley 10, N. J. 





Fire Extinguisher 


ALL-OUT pry cHeEmicaL is ejected, under 
pressure, in a flat stream that separates the 
flame from the burning material. Instantly 
forming a dense, fire-smothering cloud over 
a flaming area up to a distance of 18 ft, 
All-out creates an insulating barrier between 
operator and flame, providing protection from 
radiant heat. On hot-metal surface the dry 
chemical forms an insulating film, helping 
to guard against dangerous re-flash. All-out 
is said to perform effectively under all cli- 
matic conditions. Dept P, ALL-OUT Fire 
Extinguisher Div, Pressurelube, Inc, 609 
W 134th St, New York, N. Y. 


Pressure Gage 


BELLOWS LOW-RANGE PRESSURE GAGE indicates 
draft pressures or any low pressures of gases 
or liquids that are not corrosive to bronze. 
The pressure element is a self-draining bronze 
bellows with a phosphor-bronze calibration 
spring. Adjustable stops protect bellows 
from excess pressure or vacuum. It is sup- 
plied in 4¥%2- and 6-in. phenol cases with 
Y4-in. male pipe thread, low or back con- 
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ll of the fabrication of the high and low 
pressure piping for this exceptional plant 
was performed by Shaw. The fabricating was 
coordinated with the erection schedules as 
planned by Gilbert Associates of Reading, Pa., 


who were consulting engineers on the project. 


This work is typical of the tasks Shaw is equip- 
ped to perform in the piping pre-fabricating, in- 
stallation and erection field. 


Benjamin F. Shaw Company is qualified to 
pre-fabricate and erect piping—any ploce 
in the ages States — Canody, 3 oe ee 







‘BENJAMIN. F. SHAW 


nd & Lombard Streets 
KNOWN SINCE 1893 FOR HIGH-QUALITY PRE-FABRICATION AND PIPING INS 
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LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs today 
in Combustion Engineering. Such 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 

Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
and Combustion engineering. 








A few of our friends 
whose employees have 
advanced through 
Hays training: 


© International 


@ Armour & Co. 
@ Combustion 


® State of Illinois 


and many others. 


For 28 years 
we have spe- 
cialized exclu- 
sively in such 
training. To- 
day, Hays 
trained men 
aremore in de- 


Harvester Co. 


Engineering Co. mand tha n 
@ Riley Stoker Corp. ever. Now is 
© Iron Fireman Mfg. the time to do 
Co. what hun- 
© Commonwealth dreds of others 
Edison Co. have done who 


hold substan- 
tial positions 
of responsibil- 
ity today. 


Cities Service 
(Oil & Power) 
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Write for Free Book Now ! 
Don’t Delay! Mail Coupon Today! 
You can't lose by getting the facts. We'll 
send our book, “Opportunities for the 
Combustion Expert’’ without obligation 
or expense to you. Learn how every lesson 
is administered by trained practical staff 
men who give the utmost in help and 

uidance. Get complete outline of course. 
Coan how to become a key man in Com- 
bustion. Send in the coupon now! 


Hays Institute of Combustion 


430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 15) 


Our 28th Consecutive Year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, II. 


Dept. 15 
Please send me your Free Book ““Oppor- 


tunities for the Combustion Expert’ —No 
obligation. 


Prrrrriitiiitit) Tritt ttt tt 
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nection. Type 1188 P is supplied in pressure 
ranges from 10 in. of water up to 10 psi. 
It is also supplied as a low-range vacuum 
gage, Type 1188 V, in vacuum ranges from 
10 in. of water up to 20 in. of mercury 
vacuum. Dept P, Manning, Maxwell & 
Moore, Inc, Bridgeport 2, Conn. 






Emulsion Breaker 


Visco 77 is a liquid chemical additive 
which, when added to water emulsion in the 
amount of 1/10 of one percent and the oil 
maintained at rest at a temperature of 180 
to 185 F, will break the emulsion and all 
water will settle out in 24 to 48 hr. Visco 77 
is said to be noncorrosive and harmless to 
any lubricating oil and may be employed 
safely on any major circulating system where 
difficulty is experienced in removing water 
from the lubricating oil. Product is in 5- 
and 55-gal containers. Dept P, Honan- 
Crane Corp, Lebanon, Ind. 


Plastic Slide Rule 


Pras-TEn is a professional-grade slide rule 
with razor-sharp easy-to-read graduations. 
This 10-in. plastic slide rule comes with a 
heavy leather case. Dept P, Frederick 
Post Co, Box 803, Chicago, Il. 
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2 direction 


Valves 


First OF A NEW LINE of valves for air and 
hydraulic controls are following three units: 

1. Packless 4-in. capacity valve called 
Hanna Unitite Jr, for tubing and light pip- 
ing applications, is a smaller model of Han- 
na’s standard Unitite valve. Precision-built 
and permanently tight, it is for 4-way opera- 
tion, but may be used as a 3-way valve by 
plugging one port. It is suitable for air, 
oil or water in pressures up to 250 psi. An 
80-deg handle movement gives complete re- 
versal. Valve is for manifold, column or 
panel mounting. 

2. New Hanna foot-operated valve that 
frees hands for other work is a packless con- 
trol for air and oil hydraulic-cylinder appli- 
cations. It is made in two styles—one with 
single pedal for constant cycles of opera- 
tion, the other with split pedal that holds 


position until tripped for reversal. Available 


in 3%-, 14-, 34- and l-in. sizes, it operates 
on 250-psi air pressure or 1000-psi oil pres- 
sure. 

3. Hanna 2-direction speed-control valve 
controls cylinder piston speed in both di- 
rections. It provides for adjustable control 
of inflow and: outflow of air or oil inde- 






MODERN 


FROM HANDWHEEL 
TO FLANGE 


No point of good engineering prac- 





tice was overlooked in designing 
the Ludlow Cast Steel Wedge Gate 
Valve line. The sturdy lugged- 
rim handwheel which provides a 
slip-proof grip on the cool rim 
and the heavy split yoke to take 
the thrust, with the handy cast 
lugs for use as a follower shelf dur- 
ing repacking, are but two exterior 
examples of the superiority of this 
Ludlow design. 


Write for complete Ludlow Valve 
Catalogs. 





Ludlow Cast Steel Wedge Gate Valve. Now 
made in sizes 4” to 12”, 150 Ib. series only. 


‘LUEZOW 





VA LV MFG-CO-INC: 


TRGY ° Nev¥* 
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, able your logical 


P the nearest General Cable office. Cata- 


Togs available for your advance information. 
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Manufacturers of Bare and Insulated Wires and Cables for Every Electrical Purpose 


Headquarters at 420 Lexington Avenue, New York 17, N.Y. General Cable Corporation Sales Offices 

are located at: Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, 

Kansas City, Los Angeles, New York, Philadelphia, Pittsburgh, Rome, N.Y., St. Louis, San Francisco, 
Seattle, Washington, D. C. 














There are reasons for leadership in every 
line. Better performance, finer quality, greater 
versatility and dependability . . . these and 
many more have given REX-WELD Flexible 
Metal Hose the high reputation it has today. 
A reputation that has earned the confidence 
of industry everywhere. Industrial men know 
the advantages of REX-WELD. For this rug- 
ged, seep-proof, airtight product has been out- 
performing ordinary connections on a wide 
variety of applications throughout industry. 

Let ‘‘Flexon,” the C.M.H. trademark char- 
acter, show you in the sketches below some 
of REX-WELD’S outstanding features. Then 
ask us to give you the full story about 
REX-WELD and the other flexible metal 
hose products in our complete line. 











REX-WELD . handles steam with utmost safety. It is 
seep-proof to gas, oil, water and searching fluids. It is 
highly rust-resistant and non-deteriorating. 


_ REX-WELD.. siivaemsttaietin eotenitilinies vail 
a ee strength 

and durability are the result of its 50-50 principle : 
of corrugation. . . of an autogenous welding process —_ 
thet maker the weld aonger Tan Me Naew Baal. : 


REX-WELD . Feohceliolol (Mim olgelar4-Molilo ME ti-1-] Mae ip 4-13 
from 3/16-in. to 4-in. |. D. (incl.), with annular or helical 
fol daule Toh ilolat wm olgel (ol -t-Meolm@it lal olgellel-t-Mlel-Jol-lalel ale Melee 
quirements. REX-TITE heatproof mechanical couplings 
old -me-LoES elem lal iiollMelale Mel a-Ma-lth te] ol(-s 


Flexible Metal Hose for Every Industrial Use 





‘cHICAGD METAL HOSE Cocsonaron 


WHEE EB = mavywoon, wunois 


Plants: Maywood and Elgin, Ill. 
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pendently to and from one side of pis- 


_ ton. One valve is for oil operation, two 
| are recommended for air. Working pres. 
| sures are 250 psi for air cylinders and 1000 


psi for hydraulic. Pipe sizes available are 
4, %, %, %4 and 1 in. Dept P, Hanna 
Engrg Works, 1765 Elston Ave, Chicago 


| 22, Ill. 


Shop Truck 


Bupa Monet HB Cuore Boy is a dual-wheel 
heavy-duty platform truck of one-ton capac- 
ity. This Chore Boy is the same as Model FF 
in capacity, dual wheels and rear axle, ex- 


| cept that it has a shorter wheelbase, thus 


carrying the same heavy loads with easier- 
turning narrower aisles. Also, more traction 
effort is obtained in Model HB. Equipped 
with 7.7 air-cooled 4-cycle engine, it is cap- 
able of speeds up to 15 miles per hr. It will 
turn between walls 15 ft apart. Its frame is 
of electrically welded reinforced steel. Load- 
ing space is 12.8 sq. ft. Dimensions are 92-in. 
over-all length, 32-in. width, 56-in. wheelbase. 
Dept. P, Buda Co, Harvey, III. 


| Thermal Watt-Demand Meter 


HI-1 THERMAL WATT-DEMAND METER operates 
on direct-heat principle which is based on 
use of temperature-sensitive bimetallic 


| spirals that act as their own heaters. Meter 
| is housed in a glass case, coated on the 


inside except for circular front opening, to 


| promote uniform heat distribution within 


the meter and to aid in reducing negligible 


| effects of variable external temperatures. It 
| has a manually operated reset device, by 
| which black pointer can be turned down to 
| contact red pointer. 


The direct-heat principle has also been 


| applied to a true single-phase, kva demand 


meter. Other models, designed on same 


| principle, are at present in development 
| stage. Dept P, General Electric Co, 
| Schenectady 5, N. Y. 


Silicone Rubber 


IMPROVED SiLastic, a silicone rubber, is flex- 
ible at temperatures down to —70 F, accord- 
ing to maker, and resilient at temperatures 
up to 500 F. Silastic stocks now available, 
when properly cured, have physical and 
mechanical properties that recommend them 
for industrial applications in which import- 
ant factors are thermal stability and oxida- 
tion resistance, combined with waterproof- 
ness and high-surface resistivity. Their elec- 
trical properties make them suitable as an 
insulating material at normal industrial vol- 
tages and frequencies. 

Silastic may be molded or extruded into 
any required shape. It may be applied as a 
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TO PRODUCTION GOALS! 


The concentrated purpose of the “F&E” combi- 
nation of engineered features is dependable, 
trouble-free production of steam power. 


Designed expressly for industrial boilers in 
plants and large buildings where power controls 
production, “F&E” Underfeed Stokers, Series 70, 
are built for rugged service. 


Meeting the power demands of continuous daily 
schedules or peak loads, “F&E” Stokers assure 
positive control of power production through 
accurate regulation at all coal feeding and air 
supply rates. The “F&E” Steam Drive is recog- 


nized as a most simple, direct and economical 
drive. Operating with steam from the boiler 
direct to the stoker ram, all intermediate driving 
equipment is eliminated. 


See your consulting engineer or local “F&E” 
Representative who can give you complete details 
and data on “F&E” Stokers for large and small 


industrial and commercial uses. 


FLYNN & EMRICH CO. 


Established 1842 
HOLLIDAY AND SARATOGA STS., BALTIMORE 2, MD. 
Representatives in Principal Cities 


HYORAULIC DRIVE AND STEAM DRIVE FOR BOILERS PRODUCING 10,000 TO 50,000 LBS. OF STEAM PER HOUR 
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You don't have to use 
calculus to determine how Helicoid 
Gages can save money. Nor do you have 
to be a Quiz Kid. It's a question of 
Simple arithmetic. 


If your average gage lasts 90 
days and the average cost is $10.00, 
your average cost per year is $40.00 
per gage. Since the Helicoid Gage 
will outlast the ordinary gage about 
10 to 1 and the average initial cost 
is the same, the use of Helicoid Gages 
will reduce your average cost per year 
to $4.00 per gage. Your saving in a 
year is $36.00 per gage, multiplied by 
the number of gages you use. 

These are conservative figures. 
We have heard of savings of $90.00 per 
gage in a year when the gage service 
is really tough. On the basis of using 
only 100 gages per year, that's 
a nice saving of $9,000.00. 











SEND FOR THIS CATALOG 


See your nearest distributor. 
Meanwhile send for our catalog—— 
the only technical catalog 
published on pressure gages. 
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HELICOID GAGE ‘DIVISION 
¥ AM 
“Cc 


Bridgeport 2, Connecticut 
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coating for glass cloth, metal or wire. It is 
useful as an electrical insulating material 
and is a rubberlike bonding material for 
fabrication of heat-stable, flexible and water- 
proof laminations of glass or asbestos cloth. 
Silastic is for many applications where nat- 
ural or conventional synthetic rubber dete- 
riorates rapidly because of heat or weather- 
ing. It also makes possible simplifications 
in design of equipment and _ installations 
which have of necessity been complicated by 
limited heat and cold resistance of elastic 
materials previously available. 

Now available in commercial quantities 
are Silastic 150, 160, 167 and 180 covering 
a hardness range of 45 to 85 and designed 
for molding, sheeting, friction calendering 
or extruding; and Silastic 120 and 125 de- 
signed for coating and laminating. Dept P, 
Dow Corning Corp, Midland, Mich. 


Floor Cleaner 


OptiIMUS FLOOR CLEANER No. 1F10 is a heavy- 
duty floor-cleaning compound for cement, 
terrazzo or tile floors. Although effective in 
removing oil, grease and other dirt from the 
surface, according to manufacturer, this ma- 
terial does not harm the finish. Optimus 
floor cleaner is a base from which a liquid 
floor cleaner may be made, or it may be 
applied to the surface directly and then 
rinsed off. Cleaner is in 150- and 500-lb 
containers. Optimus Detergents Co, 238 
Church St, Matawan, N. J. 


Brunine No. 3583 draftsman’s refillable pen- 
cil incorporates a new clutch that holds lead 
firmly in a nonslip rubber grip. Knurled 
grip provides a firm hold and prevents slip- 
ping whether held close to or away from 
point. Pencil holds leads from .079 to .070 
in., including degrees HB to 9H drafting lead. 
Dept P, Charles Bruning Co, 4745 Mon- 
trose Ave, Chicago 41, Il. 


Diaphragm Cloth 


IN ADDITION to good mechanical strength, 
new 80/80-base Style DL-011 diaphragm 
cloth retains its flexibility, according to 
maker, and is practically unaffected by rela- 
tively wide temperature changes. Although 
developed primarily for automotive field, the 
cloth is recommended for applications where 
strength, flexibility. operating temperatures 
and resistance to certain solvents are impor- 
tant considerations. It is available in 100- to 
500-yd rolls, 37 in. wide. Dept P, Irvington 
Varnish & Insulator Co, 6 Argyle Ter- 
race, Irvington 11, N. J. 





Linear Potentiometers 


LINE OF WIRE-WOUND linear potentiometers, 
consisting of three models, is said to have 
exceptionally long life. Electrical angle of 
rotation is from 352 to 357 deg, leaving a 
maximum unwound sector of 8 deg in the 
smallest size and an unwound sector of 3 
deg where the maximum wound length is 
required. It is also claimed to have a torque 
of less than one-in. oz. Dept P, Fairchild 
Camera & Instrument Corp, Jamaica, 


New York. 
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= — SAVES 


cee iN THE CHEMICAL INDUSTRY 





Duck, chemically treated, is passed through a 
continuous dryer. The Sarco Bucket steam trap 
keeps the steam coils free from condensate 
regardless of speed or load. Result: uniform 
production. Bulletin No. 350. 








No. 9 az 


Recovery 


Heat is a large part of the cost of soap. The . 
Sarco No. 9 thermostatic steam trap extracts 
all usable heat before it opens. A recent im- 
provement has doubled the capacity of this 
trap. Bulletin No. 250. 


Caustic Janke dgegs 


For approximate temperature control, the 
Sarco No. 87 trap-control acts both as a trap 
and a temperature regulator. It is inexpensive, 
reliable and easy to install. Bulletin No. 550. 





Strainers 


This scraper strainer protects the production 
of high grade varnish. The purity of syrup, fruit 
juices and petroleum products is also insured 
by Sarco Strainers. Self cleaning; hand or 
motor operated types up to 8” size. Bulletin 
No. 1200. 





FOUR STARS 

ON OUR E PENNANT 
TESTIFY TO SARCO 
PERFORMANCE 

IN THE WAR EFFORT 





Represented in Principal Cities 


SARCO COMPANY, ING., 475 FIFTH AVE., NEW YORK 17,N.Y. © Sarco Canada, Ltd., 85 Richmond St.,W., Toronto, Ont. 
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‘WESTONS.... 
ck Adlawte Weatele 


Not only are WESTON thermometers inberently 
accurate over the entire scale, but their gauge-type 
dials with bold figures and divisions can be read 
easily .. . without error or guesswork . . . even in 
dim light or when mounted in difficult-to-get-at 


locations. 


Their all-metal construction, too, enables them to 
maintain their dependable accuracy over long 
periods, despite vibration or subjection to tempo- 
rary over temperatures. There are no vital parts to 


break or leak, nothing under pressure. 


WESTON thermometers are available in types, 
sizes and stem lengths for equipment mounting, as 
well as for all industrial and processing require- 


ments. Ask for Bulletin. 


Weston. Maie/ THERMOMETERS 


Weston Electrical instrument Corporation, 679 Frelinghuysen Ave., Newark 5, N. J. 
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of the government, in cooperation with 
the Nacional Financeria, a quasi-govern- 
mental agency. 

The credit may be used at any time be. 
fore June 30, 1948, and repayment will 
be made in 40 about-equal semiannual 
installments. Interest will be 4% yearly. 
Advances will be secured by assignment 
of revenues from specified taxes on Mexi- 
can energy consumption and by uncondi- 
tional guaranty of Mexican government. 

An advance of $5,000,000 was made to 


| Chilean Development Corp, of which 


$2,000,000 is for purchase in U. S. of 
equipment for additional hydroelectric 
facilities. Remaining $3,000,000 is for 
projects as yet undetermined. It will be 
repayable in five years at 4%. ° 

Chilean State Railways were granted 
a $2,000,000 credit for purchase of elec- 
trical equipment, the loans, to be repay- 
able in seven years, at 4%. 

Smallest load was a $350,000 credit 
to Peruvian Companian del Santa. It 
was extended on application of a U. S. 


| supplier of electrical equipment and is 


repayable in ten years at not less than 
4%. 

In addition, the bank has given pre- 
liminary authorization in principle to 
five Chinese credits totaling $33,793,750. 
of which $8,800,000 is for ten 5000-kw 
auxiliary steam power plants. These 
units are to serve as an emergency pool 
and will replace about one fourth of the 
power capacity damaged during the war. 
They will be capable of independent op- 
eration or of installation in existing 
plants. Terms on this portion of the total 
credit are for repayment in 30 years by 
semiannual installments over the last 25 
years. Interest will be at 3%. 








Release of an official report by Com- 
bined Production and Resources Board now 
makes it possible for American Standards 
Association, 70 E 45th St, New York 17, 
N. Y., to give results of the conference on 
unification of screw-thread standards held 
last Oct at Ottawa. This conference was 
the culmination of months of hard technical 
effort on part of national engineering com- 
mittees working through British Standards 
Institute, Canadian Standards Association 
and American Standards Association. Agree- 
ment was reached that there should be uni- 
fication of basic screw threads of the three 
countries. A technical basis was laid for 
such unification. Report that came out of 
the conference consists essentially of recom- 
mendations to industries of the three coun- 
tries as to how they may carry out work of 
unification through their respective national 
standardizing bodies. 
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SHERWIN-WILLIAMS 


@ NON-DRYING 

© NON-OXIDIZING 

© NON-CORROSIVE 
© NON-HYDROSCOPIC 


CHROMATE GASKETING 


SOLELY DISTRIBUTED BY THE ANCHOR PACKING COMPANY 


Wherever airtight, oiltight, and 
watertight joining is necessary, 
specify the revolutionary war- 
developed Chromate Gasketing. 
Pioneered by Sherwin-Williams 
for the Navy and Maritime Com- 
mission, Chromate Gasketing is 
a special wool felt impregnated 
with plastic material. In venti- 
lating, plumbing, fuel oil and 
diesel oil systems, it proved itself 
under the merciless conditions 
of war. 


HUNDREDS OF APPROVED USES 


e Drainage systems 

e Fire mains 

e Fresh water lines 

e Flushing systems 

e Sprinkling systems 

e Plumbing drains 

e Fuel and Diesel oil systems 
e Vent trunks, duct joints 

e All piping except steam 

e Electrical installations 





CHROMATE GASKETING IS BETTER BECAUSE: 


1. Resists shock, does not oxidize. 
2. Oil and cleaning solvents do not 
affect. 3. High heat resistance, up 
to 200°F. 4. Free from toxic odors. 
5. Non-oxidizing, excellent adhe- 
sion. 6. Non-inflammable, fire re- 
tardant. 7. Chromate in gasketing 
is rust inhibitor. 8. Easily punched, 
cut, drilled. §. Maintains air pres- 
sure of 25 lbs. sq. in. 10. Prevents 
electrolytic action between dis- 
similar metals. 





THE ANCHOR PACKING COMPANY 
GENERAL OFFICES: PHILADELPHIA 8, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


Baltimore 2, Maryland 
Boston 14, Massachusetts 


Buffalo 2, New York 
Cleveland 13, Ohio . 
Columbus 9, Ohio ... 
Chicago 11, Illinois . . 
Cincinnati 2, Ohio 
Detroit 26, Michigan . 
Houston 2, Texas . 
Kansas City 6, Missouri 
Los Angeles 21, California 


106 Stewart Bldg.,Gay and Lombard Streets 
303-04 North Station Building 


523-25-27 Rockefeller Building 
172 North Cassingham Road 
. 230 East Ohio Street 


169 West Jefferson Avenue 
509 Washington Avenue 


BRANCH OFFICES 


Montreal 20, Canada 


150 Causeway Street 
.. Andrews Building 


Pittsburgh 22, Penns 
Portland 1, Oregon 
4 West 7th Street 


St. Lovis 3, Missouri 
KK ya@l-) ab tia Davitt me WE @) alelalelaale) 


720 Mateo Street 


Milwaukee 2, Wisconsin 

New Orleans 4, Louisiana 
New York 13, New York 
Philadelphia 8, Pennsylvania 


San Francisco 7, California 
Seattle 4, Washington 


Wilmington, California 


5575 Cote Saint Paul Road 
903 East Kilbourn Avenue 
418 Common Street 

100 Sixth Avenue, near Canal 
401 North Broad Street 
ylvania 405 Penn Avenue 
1433 S. W. Front Avenue 

156 South Park 

2207 First Avenue, South 
1407 Pine Street 

823 South Gary Place 

524 North Avalon Boulevard 








BRICKSEAL 


REFRACTORY COATING 





ABRASION 


ROTECTION against abrasion is an 

outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel. Hot and cold, the Brickseal- 
treated brick resisted the abrasion — see 
below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 





on your 
emery whee 


Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 


1029 Clinton St., Hoboken, New Jersey 
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U.S. Offers War Plants 
For Purchase or Lease 


War Assets Corp offers following plants 
for sale or lease: 

(1) Two war plants up for sale or lease 
contain a total of 24,000 kw of generating 
capacity in four units. One is at Ludington, 
Mich., where it was operated by Dow Mag- 
nesium Corp. Its equipment includes two 
6000-kw turbine-generators, which exhaust 
to process steam lines. The units are served 
by two 225,000-lb-per-hr pulverized-coal 
boilers. Installation is described as “defi- 
nitely designed for use in a manufacturing 
process.” Ludington plant is identified as 
Plancor No. 477. The other plant is at 
Baton Rouge, La., where it was operated by 
Aluminum Ore Co, an Alcoa subsidiary. Its 
equipment includes two 6000-kw 110-psi 
backpressure turbines served by three 
140,000-lb-per-hr gas-fired boilers. The power 
plant was built to operate as an integral 
part of the general alumina system. Steam 
from the turbines exhausts direct for proc- 
ess use. Power plant is described as ineff- 
cient for independent use. Baton Rouge 
plant is designated Plancor No. 226-AO. 

(2) Two war plants are offered in which 
electric-generating capacity was installed. 
One plant, operated by Dow Chemical Co 
at Freeport, Tex., contained a 20,000-kw 
condensing steam turbine and a 250,000-lb- 
per-hr gas-fired boiler. Unit is part of a 
larger power station owned by Dow with 
various of its boiler and generator auxili- 
aries part of main station. Identification of 
Freeport plant is Plancor No. 81. Also for 
sale or lease is a plant at Baytown, Tex., 
operated during the war by Humble Oil and 
Refining Co. Its power plant includes one 
1000- and one 5000-kw full-condensing steam 
turbine and eighteen 30,000-lb-per-hr gas- 
fired boilers. Generators are 30 years old 
and boilers 30 to 40 years, approved for war- 
emergency use. Baytown plant is designated 
Plancor No. 1082. 





American Society of Lubrication Engi- 


| meers presented 13 technical papers on the 
| art and science of lubrication at the meeting 


on April 5-6 in the Stevens Hotel, Chicago. 





This was the first national meeting of the | 


ASLE. Founded Oct, 1944, this young and 
growing society had previously encountered 
the wartime convention ban. 

New president of the ASLE is Dr E M 
Kipp of the Aluminum Co of America. Prof 


| B H Jennings of Northwestern University, 
| Evanston, Ill., was re-elected secretary-treas- 


} urer. 


Prof Jennings is also editor of the 
ASLE official journal, Lubrication Engi- 
neering, published at 1008 Times Star Bldg, 
Cincinnati 2, O. 


Society membership is 550. Attendance 


| at the convention was over 300. 


Steel in the War, published by United 
States Steel Corp, assembles facts and fig- 
ures which measure importance to national 
security of this basic metal. It traces de- 
velopment of many new steels and new uses 
of steel that were invaluable to our armed 
forces and our Allies and are now available 
for postwar needs. This book has been made 
available to libraries as an industrial refer- 
ence volume. 
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: ; 
Type DAe31 Pressure Control ‘ 
H ‘ 
| 
MERCURY SWITCH 
! | Hermetically sealed mercury switch Is used. | 
; | They cannot be affected by dust, dirt or | ; 
*..@ corrosion; nor are they subject to open arc- | ; 


ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give better control service and 
longer control life. 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube is the actuating element 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 


OUTSIDE ADJUSTMENT 
The outside double adjustment with the 
calibrated dial and pointers is a convenient 
feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 


GLASS FACE 
The glass face on the cover permits seeing 
the entire operation of the contrel in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 
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Consult Mercoid on pressure, temperature, 
liquid level or automatic mechanical control problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicage 41, Illinols 


THE ASSURANCE 


BUILT IN EVERY 


MERCOID 
CONTROL 
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In METAL-WORKING PLANTS LINDE 


METHODS are Important in Many Steps 


of Manufacture 


A continuous succession of Linde develop- 
ments for oxy-acetylene flame-joining, cutting, 
forming, and treating metals has changed fab- 
rication methods so much that in many 
metalworking plants oxygen and acetylene are 
now made as readily available as water and 


electric power. Equipment can be connected 


to the supply line anywhere by means of con- 
venient outlets, such as you see above. 

In the sketch that yoy will see as you turn 
this page, are shown some of the many uses 
of the intensely hot oxy-acetylene flame in 
the production line. One of these—marked 8 


—is a relatively new one. 





Here’s How Linde’s Methods Are Used 


In this sketch, every operation 
you see is one of Linde’s metal- 
working methods... applications 
of oxy-acetylene processes and 
UNIONMELT automatic electric 
welding. Other production oper- 
ations in this typical metal-work- 
ing plant have been blanked out. 


came Oxygen Supply Line 


These are representative of 
methods developed by Linde and 
widely used in the metalworking 
industry. All of the equipment 
and supplies needed for any of 
these operations, plus skilled 
engineering help, are available 
through any Linde office. 


Gumus Acetylene Supply Line 


Methods developed by THE LINDE AIR PRODUCTS COMPANY 


* Manual welding of small assemblies. yy Flame-spinning of tubing to form end closures. 


Wr UNIONMELT welding of sprockets to drum ends. 


¥r Flame-cutting tubing ready for spinning. 


¥r Flame-cutting risers from cast gear blanks. og Shape-cutting three sprockets simultaneously. 





Simplifv the Production of Metal Products of Many Kinds 


% Flame-hardening to lengthen sprocket life. » Flame-cutting parts from stacked plate. 


tr Pressure-welding bearing sections to shaft. tr Welding the seam by the UNIONMELT electric process. 


tr Cutting drum heads with a portable flame machine. Yr Flame-planing plate edges to be welded. 








WILL DO 





A hard, wear-resistant case can be 
given to local surfaces of hardenable steel 
by oxy-acetylene flames followed by a 
water quench. Chemical composition of 
the metal and toughness of the core 
are not affected. 


End-forming of tubular products, 
for completely or partially closing the 
ends, or for reducing diameters at any 
age can be done without interruption 

y applying oxy-acetylene flames to 
rapidly spinning tubes. 


WHAT LINDE FLAME METHODS 





Smooth - sweep bends in pipe of 
almost any diameter and at any angle 
can be made without thinning the pipe 
walls or impeding flow, by applying the 
intense, fully controlled heat of oxy- 
acetylene flames. 





Preparing plate edges with flame- 
cutting equipment speeds trimming and 
beveling of plate preparatory to welded 
fabrication. Cuts in several planes can 
be made simultaneously, accurately, and 
at low cost and power consumption. 


Grooving of metal surfaces, the 
preparation of plate edges for welded 
fabrication, the removal of temporary 
welds, and the preparation of cracks in 
castings for repair by welding are done 
easily with oxy-acetylene flame-gouging. 


. 


Parts of any size, shape, or thickness 
can be fashioned from stock steel plate 
quickly and accurately with flame- 
cutting machines. Flame-cut edges are 
smooth...frequently require no 
machining. 





Automatic electric welding by the 
UNIONMELT process makes high-quality 
welds in steel of any thickness at speeds 
up to 20 times faster than other methods 
of welding with rods. 


Oxy-acetylene flames remove 


scale, rust, grease, corrosive salts, and 
moisture from surfaces of steel prior to 
painting. Paint goes on faster, bonds 
tighter, lasts longer. 


THE LINDE AIR PRODUCTS 
Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17,N.Y. []— Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 
The words “Linde” and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation or its units. 


Pressure plus heat from oxy-acetylene 
flames applied simultaneously, quickly 
joins plate, pipe, shafting, railroad rails, 
and metal sections of the same or dif- 
ferent metallurgical characteristics. 


COMPANY 


Other reports on the use of Linde methods in SaipButLDING, in STEELMAKING, METAL-FABRICATING, Pipz, PRODUCTION AND 
FABRICATION OF STEEL, and UNtoNMELT WELDING will be sent on request. 
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With the finest modern micro- 
scope Chase metallurgist checks 
uniformity and grain size of 
Chase Antimonial Admiralty 
condenser tubes. 


CHASE antimoniat apmiratty* 


helps reduce annual replacement cost of condenser tubes... 


OU get longer service life from 

condenser tubes made with 
Antimonial Admiralty. The power 
engineer can appreciate what a 
saving this represents in annual 
tube replacements. 

Millions of pounds of Antimo- 
nial Admiralty have been installed 
since Chase developed it in 1935. 
That’s because of the remarkable 


ALBANY f CINCINNATI INDIANAPOLIS 

wish ATLANTAT ~——- CLEVELAND KANSAS CITY, MO. ¢ 
Ge BALTIMQRE DETROIT LOS ANGELES 

‘ BOSTON HOUSTON T MILWAUKEE 

CHICAGO) 








This is the Chase Network —handiest way to buy brass 


resistance of this patented Chase 
copper alloy to dezincification. 
You would expect to pay more, 
most likely, fora condenser tube of 
such quality. Actually, the initial 
cost of Chase Antimonial Admiralty 
tubes is no greater than for plain 
Admiralty. For information phone 
the nearest Chase Warehouse or 


Service Office. 
*U, S. Pat. No. 2,061,931 


CHASE BRASS & COPPER CO. 


—Incorporated — “ 
Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 


NEWARK PITTSBURGH SEATTLE 
NEW ORLEANS PROVIDENCE ST. LOUIS 
NEW YORK ROCHESTER F WASHINGTON f 


T Indicates Sales Office Only 






























































































Extra STRENGTH for Heavy Duty 
e Extra stout stays and braces 
EWAN - a add further strength to the sturdy 


steel construction. 


10 to 304 H.P. 


100, 125, 150 Ibs. W. P. 


Has all the characteristics which 
y j make firebox boilers especially 
J | adapted for high pressure. 


ti 
A 
y ae: wonror 75 Years Boilermakers 
ht) r — For 6'’ scale with pipe diameter 
= a) 53 ; markings... WRITE Dept. 96-K5 
KEWANEE BOILER CORPORATION 
KEWANEE, ILLINOIS 
Amisicas Raorsroe & Standard Samitarg cosrossnos 
























} for EVERY PURPOSE 


P ts Scorin 

Bs revents g 
etc. where temperatures do not exceed 600°F. Fits 
metal, minute ¢raphite scales and a heat-proof ant olaes and ohapes of stuffing boxes. Special styles 
lubricant — is recommended for general service available for high temperature and corrosive liquids, 


against steam, water, air, ammonia, oils, gases, for products, etc. Try it and you'll use it regularly. 
Distributors everywhere 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 











Stops Leaks 
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This universal packing — consisting of long, tough 
fibrous asbestos fibres, thin flakes of anti-friction 
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and plant! 


are vital when 





3 placing gaskets 


An ingenious tool for opening 
pipe flanges for gasket renewal 
— quickly, easily and safely. 
FLANGE JACKS eliminate hazard- 
ous hammer and chisel methods 
and prevent damage to flange 
faces. Openings are smoothly 
made against great pressures, yet 
flanges are held in perfect align- 
ment. FLANGE JACKS save time, 
reduce accidents . . . make better 
seals possible. 


T. G. PERSSON COMPANY 


224 GLENWOOD AVE., BLOOMFIELD, NEW JERSEY 


gas fumes... 





WRITE FOR LITERATURE 


WRITE DEPT. E. FOR 
DETAILS OR SEE YOUR 
NEAREST DISTRIBUTOR, 


specifications. 
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PROTECTION 


to personnel 


FLANGE JACKS 
re- 
in 
presence of oil or 
elimi- 
nates hammer blows 
and sparks. FLANGE 
JACKS are a “must” 


safety engineer 







SPA Evaluates Surplus 
Electrical Equipment 


Federal purchases of electrical machinery 
and equipment during the war totaled $8, 
300,000,000, of which less than 0.7% had been 
declared surplus last Nov 30, the Surplus 
Property Administration reported to Con. 
gress recently. SPA asserted that “it is not 
expected that large amounts of heavy equip. 
ment suitable for central power stations, 
industrial power plants and marine propul.- 
sion will appear as surplus,” and added that 
“many plant installations will not be put on 
the market except with the plant itself.” 

Declaration of small generator sets, gaso- 
line and diesel driven, account for $20,000,. 
000 of the $56,000,000 worth of electrical 
machinery and equipment that had been 
declared surplus as of last Nov 30. Many 
of these units went overseas and will not be 
returned, the report stated, adding that “on 
the whole, the market for generator sets is 
good at the present time.” 

Power and_ distribution transformers 
valued at $2,300,000 have been declared sur- 
plus and have moved more rapidly than 
other electrical equipment. Some special 
designs for odd voltages are being sold to 
foreign governments and can be modilied 
for domestic needs. 

Up to last Nov 30, $16,900,000 worth of 
insulated wire and cable had been declared 
surplus, according to the report, which noted 
that “there is a good market for rubber- 
covered and weatherproof types and for 
magnet wire.” One of the problems is the 
existence of large amounts of cable made to 
U. S. and British Navy specifications for 
shipboard application. No present Navy use 
exists and commercial applications for it 
are limited. 

Commenting on disposal methods for elec- 
trical machinery and equipment, the report 


| disclosed that the predominant method at 





| 
seven: 


present is direct sale to priority claimants 
and general public: For bulk items, sale 
ihrough dealers is also widely employed, 


| either by negotiation or bid, or on a fixed- 


price basis. In the latter case, where items 


are long in supply, a discount may be 
odered to dealers. It is probable that 


prompt and wide distribution may be facil- 
itated by additional methods, such as sale 
ihrough agents or approved brokers upon a 
commission basis. 








Washington Award in recognition of de- 
voled unselfish and pre-eminent service in 
advancement of human progress was con- 
ferred upon Dr Vannevar Bush, administra 
lor, electrical engineer, president of Carnegie 
Institution of Washington, by the Western 
Society of Engineers on Feb 20, at the 
Palmer House, Chicago, for his research 
activities which have contributed to the 
well-being of humanity by producing devices 
and instrumentalities of war that have 
hastened termination of hostilities. 


Mid-American Exposition, a gigantic in- 
dustrial exposition, is scheduled for May 
23-June 2 at Cleveland, O. Public Hall and 
all exhibition halls will be turned into 4 
massive show window where a display of 
postwar commercial and home products will 
be spotlighted during the 11-day showing. 
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Since 1941, it really hasn’t mat- 
tered about power costs—since 
the main concern has been to 





keep going. 


In 1946, and from now on, power costs as a part of manufacturing 
costs, are going to be important. 

That's why it will pay to get all the information on Buffalo Draft 
Fans when you select such equipment. 

You'll find that the correct design of Buffalo Fans means high effi- 
ciency. Moderate speed means long life. Oversize construction of many 
parts means freedom from breakdown. 

And—you'll find proof of these statements in the operating records 
of Buffalo users. Write for Bulletins. 


BUFFALO FORGE COMPANY 


488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


MECHANICAL 


DRAFT APPARATUS 











JEFFERSON 
Specialty 
UNIONS 








| = 

with the 

RECESSED 
BRASS 








Simplify Unusual 
Piping Problems 


Wherever a union is desired near a tee. 
the use of a JEFFERSON UNION TEE 
will assure easier piping installation, a 
better job, fewer pipe joints and a 
permanently tight connection. 


ALL JEFFERSON Specialty Unions fea- 
ture the exclusive Recessed Brass Seat. 
This design provides a brass to iron 
joint which in effect is a one-piece con- 
-struction. True machining and precision 
grinding result in a leak-proof union 


JEFFERSON 


601 West 26th St., 
LEXINGTON 73, MASS. 





SEAT 





Jefferson All- 
Female Union Tee 
with a union on 
the run. 


rather than a jam joint. While this 
insurance against leakage costs more to 
produce, it pays high returns in better 
all-round service. 


If you are looking for unions that can 
be depended on to give years of care- 
free service, investigate “Jefferson”, the 
Union that does a better job wherever 
it is used. Full details can be had from 
your nearest distributor . . . or write us 
direct. 


UNION CO. 


New York 1, N. Y. 
LOCKPORT, N. Y. 














ENDURING SERVICE 





For economy of operation and maintenance; for 
dependable performance in continuous heavy duty 


service over long periods, PENNSYLVANIA duplex. 






pressors of the type 


endorsement of industry wherever installed. 


Please send for descriptive Bulletin No. 192 


direct connected, synchronous motor driven com- 


illustrated have earned the 


PENNSYLVANIA PUMP & COMPRESSOR CO. 


BUSHKILL PARK ROAD, 
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Booklet, entitled Recommended Rules {or 
Repairs by Fusion Welding to Power Boilers 
and Unfired Pressure Vessels is available 
on request to National Board of Boiler & 
Pressure Inspectors, 145 N High St, Colum- 
bus 15, O. Publication includes following 
chapters: (1) No Repairs by Welding With- 
out Inspector’s Approval (2) Rules for 
Welding (3) Cracks—Permissible Welded 
Repairs (4) Building Up of Corroded 
Surfaces (5) Seal Welding (6) Re-ending 
and Piecing Tubes (7) Patches, Unstayed 
Sheets (8) Patches, Stayed Sheets (9) 
Patches, Tube Sheets, Fire-Tube Boilers, 
Repair of Tube Holes (10) Appendix |— 
Test to Determine Competency of Qualified 
Welder (11) Appendix II—Test to Demon- 
strate Ability to Operate Welding Equip- 
ment (12) Appendix I1l—Record of Quali- 
fication Test of Welding Procedures and 
Operators (13) Appendix 1V—Record of 
Qualification Test of an Approved Welding 
Operator (14) Appendix V—Record of 
Welded Repairs. 


Public Domain is a new weekly publica- 
tion. Each issue of this service will be a 
250-page reference book containing over 
1000 patents, which will expire four weeks 
after date of issue and which will then be 
open to exploitation by whoever cares to 
use them. Each patent featured includes a 
good reproduction of a draftsman’s drawing 
together with a digest of typical claims and 
salient features. First regular issue appears 
in May and thereafter every week. Pub- 
lished by Scientific Development Corp, 614 
W 49th St, New York 19, N. Y., charter 
subscriptions are offered for one year at 
$45, six months at $25, and 10 weeks at $10. 


American Welding Society now has avail- 
able in pamphlet form reprints of Adams 
lectures presented at 25th and 26th annual 
meetings. Each year an award is made to 
an outstanding scientist or engineer whose 
lecture presents some new and distinctive 
development in the welding field. A 22-page 
pamphlet, entitled Solid Phase Welding, by 
Dr Augustus B Kinzel, is an outstanding 
analysis of principles and theory of pressure 
welding and solid-phase bonding. A 10-page 
publication, Selection of Steel for Welding, 
by Dr Samuel L Hoyt, explains why steel 
selected for welding should be chosen for 
“welding quality,” which includes welda- 
bility and also the qualities needed for 
service after fabrication. Copies of these 
pamphlets are available from American 
Welding Society, 33 W 39th St, New York 
18, N. Y., at 50¢ per copy. 


Commercial Standard CS131-46, entitled 
Industrial Mineral Wool Products, All Types 
—Testing and Reporting, is available on 
request to Div of Trade Standards, National 
Bureau of Standards, Washington 25, D. C- 
The standard covers purpose, scope, defini- 
tions, sampling and methods of testing and 
reporting. 


Thomas C Wilson, Ine, executive per- 
sonnel honored Mrs Martha A Wilson, presi- 
dent, and Mr Oreste J Bagnoli, vice-presi- 
dent and general manager, with a dinner 
party held at Drake Ilotel, New York City, 
to commemorate the tenth anniversary 0! 
their election to these offices. 
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RGENTLY in need of steam 

generating equipment, a prospec- 
tive buyer on the West Coast heard 
of four steam “boilers” available in the 
East. Questions of purchase arose. 
Would it be much of a job dismantling 
them? Would it be worth while in 
terms of cost involved? If they could 
be shipped — how soon? How long 
would it take to re-install them? 


Now these four available boilers were 
Cleaver-Brooks self-contained or “pack- 
aged” steam generators. Things began 
to happen. Within a few hours, the 
generators were loaded on flat cars and 


Read this Travelogue of Four 


started on their 3000 mile journey. 


Re-installation was equally simple. Since 
no settings or smokestack were re- 
quired, the boilers were set into place, 
necessary service connections made, 
and in a short time these Cleaver- 
Brooks generators were in full opera- 
tion. 


The cost? ... the original “boiler” and 
its component investment were fully 
recovered, except for minor installation 
costs. The above picture shows the 
final installation—note the clean, ef- 
ficient appearance, 


CLEAVER-BROOKS COMPANY, 332 E. Keefe Avenue, Milwaukee 12, Wis. 





WRITE on YouR BUSINESS LETTERHEAD 
tor the Free Steam Cost-Calculator 
— a ready-reference slide rule show- 
ing the comparative steam costs 
when using oil or coal as fuel. 
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Cleaver-Brooks Steam Generators 


Custom-planned — 


Every Cleaver-Brooks Steam Generator is 
built to the measure of an_ individual 
plant’s needs, and Cleaver-Brooks assumes 
full responsibility for the satisfactory selec- 
tion and initial operation of the unit. 


A qualified engineer analyzes load condi- 
tions, space and machinery arrangements. 
After installation, a factory engineer puts 
the steam generator into operation and 
trains plant employees on its operation, 
care and maintenance. 


Self-contained and 
“packaged” 


Delivery consists of a “packaged” unit. 
Connections to service outlets are all that 
is needed. No smokestack is used — a 
simple vent carries away all products of 
combustion. No extra foundation is _ re- 
quired. Compact — the unit fits into 
limited space and low headroom locations. 
Sizes: 22 models — 15 to 500 hp; pres- 
sures 15 to 200 Ibs. p.s.i. 


Money-making performance— 


The Cleaver-Brooks Steam Generator is 
designed for easy operation and low up- 
keep cost. Operation is at 80% efficiency 
from full load down to 30% of its rating. 
The high heat transfer from the 4-pass, 
down-draft boiler produces fast steaming. 
A boiler room as clean as the home or 
office is possible through use of oil for fuel. 
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The 
TAYLOR 


WATER ANALYZER 


eliminates 


Nessler Tube Standards 





Complete range for each 
determination incor- 
porated in ONE unit 


The Taylor Water Analyzer allows 
you to make a periodic check on 
silica in your boiler water and am- 
monia and pH of condensate without 
the need of handling tragile Nessler 


standards. Taylor Standards are 
enclosed in plastic . . . they’re ac- 
curate .. and they carry AN 


UNLIMITED GUARANTEE 
AGAINST FADING! Elimination 
of a single boiler shutdown will 
save many times the cost of a Tay- 
lor Water Analyzer. 


For top performance, you should 
also employ a Taylor Phosphate 
Comparator. Using the same type 
of plastic-enclosed standard, you 
may get an accurate phosphate 
reading in two minutes. The 
method employed avoids interfering 
reactions with constituents other 
than phosphates . . . gives you true 
value. 


Taylor Water Analyzer (with 
any one slide)..........- $18.00 
Taylor Water Analyzer case. 17.50 
High or Low Phosphate Com- 
porators, each .......++- 19.00 


eee eee eee eee ee eeee 


See your dealer 
today, or drop a 
card -in the mail 
for Taylor's auth- 


oritative 88-page 
book, ‘*‘Modern 
pH and Chlorine 
Control”” . . . it’s 


free. 
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W. A. TAYLOR “3 


YORK & RODGERS FORGE ROS. + BALTO..4, MD 





APPOINTMENTS 


Allis-Chalmers Mfg Co appointed R Il 
Porterfield manager of new branch office at 
1607 Industrial Trust Bldg, Providence, R. I. 
R E Seudder has been assigned to this 
branch as salesman. Joseph Bronaugh has 
been named manager of new branch office 
at 1404 Postal-Pacific Bldg, Miami, Fla. 


William P Loyzelle becomes traffic manager 
for all div of American Locomotive Co 
except the railway steel spring div. His 
headquarters will be Schenectady, N. Y. 
Benjamin Davis continues as traffic manager 
of railway steel spring div, with headquarters 
in New York City. Don Campbell has been 
assigned to public relations staff of Ameri- 
can Locomotive. He will also be editor of 
Alco News. 


Thomas B Allardice joins Combustion 
Engrg Co. He will act as consultant in 
application of C-E steam-generating units 
to the utility industry. 


Gould Pumps, Inc, announces election of 
C E Andrews as treasurer of company, suc- 
ceeding E W Medden, who retired. 


Glenn C Barnaby, Rialto Bldg, San Fran- 
cisco, Calif., becomes district representative 
of Terry Steam Turbine Co. 


Brown Instrument Co opened a sales and 
service office at 16 State St, Rochester, N. Y.. 
under supervision of Gerald L Britton. O J 
Richardson has been appointed industrial 
manager at Detroit. George W Brown be- 
comes industrial manager of Cincinnati office. 


Nordberg Mfg Co announces appointment 
of John G Earle as special representative of 
its heavy machinery div. His headquarters 
will be at New York office, 60 E 42nd St. 


W B Watterson becomes sales manager of 
Air-Maze Corp. Jules Gratiot has been 
made factory representative and field engi- 
neer for Air-Maze in Calif. and Ariz. 


Appointment of Donald Dunwody as assist- 
ant branch manager of its New York sales 
district was announced by Monsanto Chem- 
ical Co’s phosphate div., New York district 
embraces Penn., N. Y., N. J., Md. and west- 
ern Mass. and Conn. 


Wheelco Instruments Co announce ad- 
dition of Francis H Beaupre and Bruno II 
Ramthun to application engineering dept. 


Andrew S Ormsby has been elected director 
of industrial relations of Worthington 
Pump & Machinery Corp. P A Alers 
manager of El Paso, Tex., office. 


Charles E Wilson, vice-president of Worth- 
ington Pump & Machinery Corp, Har- 
rison, N. J., has been elected president of 
Worthington-Gamon Meter Co, Newark, 
N. J., a subsidiary. C A Packard was ap- 


pointed vice-president and comptroller. 


P J Patton Jr was recently appointed re- 
gional manager by industrial div, Ransome 
Machinery Co, Dunellen, N. J., a subsidiary 
of Worthington Pump & Machinery Corp, 





STOP FISH 














BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 
DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation O fficials. 


Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place 
Hollywood 46, California 
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Without a 
Struggle! 





“MAGIC-GRIP FITS....even 


on Oversize or Undersize Shafts 


“Magic-Grip” sheave needs no reaming, no filing, no 
sledge hammer on oversize shafts . . . grips under- 
size shafts without weave or wobble. And .. . you 
need no wheel puller to get it off. 


The secret is in patented hub construction. 
“Magic-Grip” sheave comes fully assembled, with 
tapered split bushing of generous clearance for over- 
size shafts. Yet... when you tighten three cap screws, 
it locks on the shaft with the grip of a vise. 


There’s no struggle. Anyone can mount this sheave 


quickly, easily, accurately, It saves time, labor and 
money . . . can’t damage shaft . . . prolongs bearing 
life because it mounts close, reduces overhang and 
vibration, And these advantages cost you nothing extra! 


YOUR V-BELT DRIVE HEADQUARTERS 
Call your nearest Allis-Chalmers office or dealer for 
TEXROPE “Magic-Grip” sheaves, Texsteel, Texdrive 
and Vari-Pitch sheaves, Speed Changers and famous 
TEXROPE Super-7 V-Belts. Full range of types and 
sizes. ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
A 2036 


ALLIS © CHALMERS 


TEXROPE V-BELT DRIVES 


HEAR THE BOSTON “POPS”; Every Saturday Evening, American Broadcasting Co, 
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COAL VALVES 


should be “prescription - built” 





@ Coal Valve requirements 
vary from plant to plant— 
no two have the same coal 
feeding problms. That's why 
we base the design of S.E. 
Co. Coal Values on a care- 
ful and continuing study of 
current boiler plant require- 
ments. Because of this, the 


&§.E.Co. 


Coal Valves 
are! 





standard S.E.Co. Coal Valve will fit most every need. If it 
doesn't meet your specific needs we are prepared to spe- 
cially engineer a S.E.Co. Coal Valve that will! 


To illustrate the variety of S.E.Co. Coal Valves—there are 


122 standard sizes available! 


sizes, with square or round 


We make them in 7 basic 
top and bottom flanges, with 


studs in the top flange or bolted top flange. These arrange- 
ments are available in any combination, for vertical or in- 
clined installations. We build a large number of modifica- 
tions so that whatever your needs, there is a S.E.Co. Coal 
Valve to suit your requirements. 


Write for catalog sheets. Address Stock Engineering Co., 
715 Hanna Bldg., Cleveland 15, Ohio. 
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Non-Segregating 
Coal Distributors 
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Coal Valves and Coal Scales 








with offices at 400 W Madison St, Chicago. 
He is in charge of sales in Middle Western 
area, including such industrial centers as 
Chicago, Detroit, Cleveland and St. Louis. 


Westinghouse Electric Corp elects David 
W R Morgan general manager of entire § 
Philadelphia works. His responsibilities in- 
clude general supervision of aviation gas. 
turbine div and Attica, N. Y., plant of stoker 
dept. Mr Morgan retains direct manage. 
ment of steam div. Franklin L Snyder has 
been made engineering manager of Sharon 
transformer div and A C Farmer has been 
appointed assistant to John K Hodnette, 
who is manager of this div. Specialty trans. 
former dept of Sharon transformer div has 
been organized with Chris H Bartlett as 
manager, A E Black as general foreman, 
and Frank E Baker section engrg manager. 


L E Lynde has been appointed manager of 
New England district of Westinghouse, 
with headquarters at Boston. F L Nason 
will become a special representative of the 
company in the New England district. Sid- 
ney C Palmer becomes transportation and 
marine div manager and F S Bacon central 
station manager for New England district. 
W D Ligon has been appointed works man- 
ager of new Buffalo plant into which motor 
div is moving from E Pittsburgh. 


Manufacturing and engineering facilities of 
B F Sturtevant Co, purchased by Westing- 
house in 1945, are being integrated with 
facilities of Westinghouse air-conditioning 
div, which has been transferred from Jersey 
City to Sturtevant main plant at Hyde Park, 
Boston. Ellis L Spray becomes executive 
vice-president of the new organization, which 
is known as B F Sturtevant Co, div of 
Westinghouse Electric. G C Derry has been 
elected vice-president and general manager 
and is responsible for over-all operation of 
the business of this subsidiary. E B 
Williams continues as_ vice-president of 
Sturtevant, with responsibility for continued 
development of power and marine activities 
of the new subsidiary. 


Condenser Service & Engrg Co, 95 River 
St, Hoboken, N. J., acquired Edge Moor 
Iron Works, Inc, Edge Moor, Del. 


McClave Co, Allentown, Pa., announced 
election of K R Manville as president, J R 
Gainfort as vice-president and general man- 
ager, and G J Reinsmith as treasurer. K R 
Manville succeeds R B McClave as president. 


Mechanical goods div of United States 
Rubber Co appointed Frank M Urban 
merchandise manager, and Walter F Spoer! 
general sales manager. 


Appointment of Paul W Zumbrook as man 
ager of domestic lubricating oil sales of 
Sinclair Refining Co was announced. 


Roland C Disney has been appointed man- 
ager of eastern district of Baldwin Loco- 
motive Works. 


American Engineering Co, Philadelphia. 
announces following appointments: F 
Messaros, chief engineer; J S Frame, chief 
draftsman. Frederick S Schwarz is in charge 
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The strands of GarRLock Lattice- 
Braid packing are braided through and through in 
an entirely new and different way from ordinary 
braided packings. All strands are lattice-linked to- 
gether into one structural unit. 

Result: (1) unusual fleaibility and semi-automatic 
pressure action which enables the packing to function 
more efficiently ; (2) /onger life, because the strands 
hold together even when the packing is worn far be- 
yond the limits of wear of ordinary braided packings. 

GaARLOCK Lattice-Braid is furnished in several 


styles for various types of service. 


THE GARLOCK PACKING COMPANY, 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 


GARLOCK — 
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AND LEVEL MEASURING 





PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 
INSTRUMENTS 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC, 
SELLERSVILLE, PENNSYLVANIA (15) 








6 out of 10 


manufacturers of 
original equipment 
specify U.S.G. 
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Specify MACWHYTE 





ELEVATOR ROPES 


6x 19 Macwhyte 





PREformed 


to your Elevator Maintenance Man 





For safety, service, economy, you 
can’t beat Macwhyte Elevator 
Ropes. They contain extra tough, 
flexible wire drawn under strict 
metallurgical control from selected 
steels in our own mill, 


MACWHYTE COMPANY 


2944 Fourteenth Avenue, Kenosha, Wi i 
Makers of the correct ropes for your equipment 


Ask your Elevator Maintenance 
Man for these ropes which have a 
minimum of stretch, yet ample flex- 
ibility to withstand bending fatigue. 
He can get them from Macwhyte 
Distributors and Mill Depots. 







8x 19 Macwhyte 
Special Traction 
Steel, PREformed or 
Non-PREformed 


PREformed and Non-PREformed elevator 


ropes for low-cost-per-car-mile service 
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Traction Steel, PRE- 
formed or Non- 








of new 
Chicago. 


sales office at 327 S LaSalle St, 
Roy A Stipp, Blue Bldg, Green- 
ville, S. C., has been made sales representa- 
tive in Carolinas and eastern Tennessee. 


Leslie Co announces several changes in 
officers: S Inglis Leslie has been elected 
chairman of board of directors. John S 
Leslie was elected president. 


J Elmer Housley, district power manager, 
Aluminum Co of America, Alcoa, Tenn., has 
been nominated for presidency of Ameri- 
can Institute of Electrical Engineers. 


Leonard M Freeman has been appointed 
manager of newly established works labora- 
tories of B F Goodrich Co, which will 
handle technical service, development and 
training of technical personnel. In the group 
are the general chemical laboratory, raw 
materials inspection and development dept 
and physical testing laboratories. Thomas J 
Cain Jr has been elected director of safety 
for all Akron plants. He will head an ex- 
panded safety program of industrial rela 
tions dept of which D D Reichow is manager. 
Walter L Schneider, safety engineer, will 
handle technical phases. 


Following recent death of its founder and 
president for 33 years, Carlton N Aborn, 
board of directors of Laminated Shim Co 
elected following officers: James A Aborn, 
chairman of board; E B Nisbet, president; 
A V Anderson, executive vice-president and 
treasurer. At the same time, H B Swindells 
was made purchasing agent. 


Homestead Valve Mfg Co, Coraopolis, Pa., 
has appointed William E Thomas div sales 
manager of valve sales in Southeastern ter- 
ritory, with headquarters in Atlanta. 


Directors of Foster Wheeler Corp have 
elected H S Brown as chairman of board to 
succeed his brother, the late J J Brown. 
Mr Brown will continue as president of the 
corp, in addition to his new post. David 
McCulloch, executive vice-president, was 
named chairman of executive committee. 


International Nickel Co announces open- 
ing of Empire State technical section of its 
development and research div. Gilbert L 
Cox, metallurgical and chemical engineer, 
will be in charge. 


Albert J Hulse joined Youngstown Sheet 
& Tube Co as chief engineer. 


James G Biddle Co announces consolida- 
tion of its offices and factory at a new loca- 
tion, 1316 Arch St, Philadelphia. 


Thermoid Co announces election of Dwight 
P Allen as executive vice-president. H C 
Anderson becomes director of research. 


Newly appointed assistant directors of re 
search of Caterpillar Tractor Co are fol 
lowing: L A Blanc, who will be in charge 
of physical, chemical, combustion and metal 
lurgical projects; W LH Doyle, supervisor 
of special investigations and general re 
search projects, including liaison with co 
operative and national research activities: 
C R Maxwell, in charge of diesel engine. 
combustion and 


systems fuel-injection de 
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To the many plants faced with meeting severe 
conditions of local dust ordinances and yet 
lacking suitable space for a conventional dust 
collector installation, the following examples of 
Thermix Tubular installations will provide food 
for thought: 


@ In a 125,000 lbs. per hour unit, a Thermix 
Tubular was installed at the bottom of the tubular 
air preheater .. . in the same floor area... using 
the preheater hoppers for the dust collector. 


@ A Thermix Tubular Dust Collector was in- 
stalled in the bell of an 8’ diameter stack, handling 
a 300,000 lb. per hour pulverized fuel boiler. 


@ Ina large paper mill using five pulverized fuel 
boilers, designs of which did not include pro- 


visions for a dust collector, Thermix Tubular 
Collectors were successfully installed. 


These and many others are testimony to the 
minimum space requirements of Thermix Tubu- 
lar Dust Collectors, available in extremely com- 
pact, easily installed six and nine inch diameter 
tubes . . . their high efficiency is an established 
fact. 


Write for our suggestions for solving your 
dust collection problems. 





THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 


First National Bank Bidg. 


Greenwich, Conn. 


PRAT-DANIEL CORPORATION 
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SEMI-VACUUM ASH CONVEYOR ... with 


. + efficiently operating steam-jets 
.- amply long elbow-set with corundum-insert liners 
... Simple and effective dust-eliminating vent 
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Existing conveyors can be considerably improved in steam- 
consumption and maintenance through our superior fittings and 
frequently through rearrangement of present layouts. 


DURABLE and ALWAYS DISCHARGE-EFFICIENT 
OCTAGONAL CAST IRON SECTIONAL ASH TANK 


Also cast iron sectional bunkers of discharge-efficient and self- 
clearing designs, preventing spontaneous combustion of the coal 
and its hazardous trimming in the bunker. 





MECHANICAL SOOT BLOWERS 
for FIRE-TUBE BOILERS 


e “Efficiency 100% — requiring no hand-clean- 
ing.” 

@ Every tube swept clean of soot and fly-ash 
END TO END—no matter how irregular the 
tube-layout may be. 

@ Minimum steam or air-consumption—as opera- 
tion (four successive puffs of steam or air) 
requires only about one minute. 

® No cutting of tube-sheet or tube-beads pos- 
sible—as a nozzle is centered to each tube 
permanently. 

® No maintenance—as there are no moving —r 2 
parts in the hot boiler. 


HAHN EQUIPMENT CORPORATION 


(Formerly Hahn Engineering Co.) 
30 CHURCH STREET, NEW YORK 7, N. Y. 
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velopment projects; and C R_ Shad, in 
charge of organization, personnel and opera- 
tional activities. J M Davies, present assist- 
ant to C G A Rosen, director of research 
dept, will assume added _ responsibilities, 
including tractor, earth moving, special 
products and current product revision 
projects as well as all field activities. 


F A Sarcone, Hall Laboratories enginecer 
in water chemistry, has been transferred to 
St. Louis staff, to be identified with service 
work in St. Louis and Kansas City areas. 
He will service clients in states of Neb., 
Kan. and Okla., as well as doing a limited 
amount of work in St. Louis area. 


Helicoid gage div, American Chain & 
Cable Co, appoints Midwest Controls Co as 
its Helicoid gage representative in Des 
Moines, Iowa, and C Emery Nelson as its 
representative in Minneapolis, Minn. 


Austin W Fisher and Bruce S Old have 
joined the staff of Arthur D Little, Inc. 


Lockwood Greene Engineers, Ine, elected 
Chester S Allen president. 


James T Coatsworth assumes position of 
commercial director of Edison Electric In- 
stitute. 


William McClellan retired as director and 
chairman of board of Union Electric Co of 
Mo. James H Grover also retired from 
Union Electric’s board. Management candi- 
dates for places on board to succeed Messrs 
McClellan and Grover are David R Calhoun 
and Benjamin M Loeb. 


Promotion of Bruce J Jensen to general 
lighting representative of Public Service 
Electric & Gas Co, is announced. Mr 
Jensen succeeds William T Blackwell who 
retires. Eugene M Fahey has been named 
assistant general lighting representative. 


Edgar Hawkins assumed new duties as 
head of electric, gas and water departments 
of Danville, Va. 


New directors of Cleveland Electric II- 
luminating Co are Robert F Black, Sever- 
ance A Millikin and Dean C Ober. 


Appalachian Electric Power Co announces 
appointment of John P Cruickshank as 
superintendent of transmission and distribu- 
tion at Roanoke, Va. 


R W Diamond has succeeded the late S G 
Blaylock as director of West Kootenay 
Power & Light Co, Ltd, in Canada. 


Canadian Niagara Power Co elected fol- 
lowing officers: John E Lawson, president: 
Norman R Gibson, chairman of board of 
directors; W Donald Bracken and Arthur W 
Jackson, vice-presidents; Mary Louise Bol- 
tomley, secretary; Leonard G Goldsborough. 
treasurer and assistant secretary; Helen 
McCall, assistant treasurer. 


Lincoln Electric Co added following repre- 
sentatives to their district field office staffs: 
John F McFeeters joined welding engineers 
in Kansas City, Mo., office. Hubert G Hinkle 
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Triple-alloy steels containing Nickel offer designers the 
following triple advantages: 


1 OUTSTANDING PERFORMANCE-—Strength and 
". toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


2 RELIABILITY—based on consistently uniform re- 
" sponse to heat treatment. 


3 ECONOMY ~-resulting from standard compositions 
" precisely graded to match the engineers’ needs. 





Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 

The large number of standard compositions available, 
including the 4300, 8600, 8700, 9300 and 9800 series, 
permit accurate and economic selection for specific uses. 

Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


67 Wall Street 


THE INTERNATIONAL NICKEL company, INC. $2.%2.:'cs 
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For high pressure steam rods Belmont 30 
High Pressure Asbestos Packing has 
center block pleated on itself, accor- 
dion-fashion, at approx. 90° angle 
with rod. High resiliency and flexi- 
bility, extra take-up, extra “edge 
wear” if packing wears to block. 


Hollow Center Packing, Belmont 19 pro- 
vides a point of least resistance for 
expansion and contraction. Packing 
“breathes” toward the hole, so fric- 


tion is kept at minimum point cre- A 


ated by the working pressure itself. 
Light-weight—economical. 
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3 Sealing Troblems 
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For “boiling in oil’ Belmont 189 Hot 
Oil Asbestos Packing has extra re- 
sistance to penetration. Long-fibre 
asbestos yarn is firmly braided, each 
strand treated with a special com- 
pound so that saturation and pene- 
tration are minimized. 


IN THE BLUE-AND-ORANGE BOX 
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= 


a 
—— -_ 
- 


There is a Belmont Packing for 
Every Service 
Belmont distributors are located in 
every large industrial center, ready 
to give you prompt delivery from 
local stocks. 


THE BELMONT PACKING 


AND RUBBER CO. 


Butler and Sepviva Streets 


Philadelphia 37, Pa 





has been assigned welding engineer in 
Coiumbus, O., area. K S Lamb has been 
named welding engineer in New York terri 
tory. Thomas W Day has been appointed 
welding engineer at St. Louis office. 


Expansion of Sinclair Refining Co’s ja. 
tional accounts div under direction of 
William Fletcher Farrell was announced 


Frank L Wadsworth, professional engi. 
neer, resumes his prewar business connection 
as engineer, associated with Siegmund Fire. 
stone, architect and consulting engineer of 


Rochester, N. Y. 


John R MecDermet, consulting engineer, 
announces opening of an office from which 
he will supply advisory service on industrial 
use of water, corrosion control, ete. 


Benjamin P McDaniel has been named vice. 
president in charge of client relations of 
Associated Engineers, Inc, Fort Wayne. 


Reliance Electric & Engrg Co is building 
a new plant in Ashtabula, O. Karl H Meyer 
will become factory manager of plant. 


Wm W Nugent & Co appointed following 
representatives: Crofton Diesel Engine (o, 
Foot of G St, Fishermen’s Wharf, San Diego, 
Calif.; Casey Boat Bldg Co, Fairhaven, 
Mass.; Dempsey Equipment Co, 1 Star Sq, 
Long Island City, N. Y.; George A Krutilek, 
P O Box 227, El Paso, Tex.; Olympic Sup- 
ply Co, 1743 First Ave, Seattle, Wash. 


Richard C Ulmer is now alfliliated with E F 
Drew & Co as technical director of boiler- 
water treatment div. 


Sterling Engine Co announces opening of 
a direct factory branch at Russ Bldg, San 
Francisco, Calif., to serve territory west of 
Rocky Mountains. Hans Bohuslav, vice-presi- 
dent, will be executive in charge and will 
also continue to direct engineering develop- 
ment and research. 


Hammel-Dahl Co, Providence R. L, an- 
nounces appointment of Russell Milham as 
district sales engineer, in charge of their 
Chicago and Midwest district. He is at 
53 W Jackson Blvd, Chicago 4, IIl. 


Walter F Green has been promoted to 
assistant manager of Timken Roller Bear- 
ing Co’s div of research and development, 
while Joseph M Roshong has been named 
superintendent of this div. Harley J Urbach 
has been appointed works engineer. F R 
MacFadyen has been transferred to Canton 
engrg dept of Timken Roller Bearing Co as 
industrial engineer. He will act as assistant 
to S M Weckstein and Paul Haager. 


Buffalo Forge Co and Buffalo Pumps, Inc, 
moved to 345 Fourth Ave, Pittsburgh 22, Pa. 
H Lee Moore is their representative. 


Establishment of a new district sales office 
in Indianapolis and changes involving its 
district sales offices in Los Angeles, San 
Francisco and South Bend, Ind., have been 
announced by Jones & Laughlin Steel 
Corp. H M Knobloch has been appointed 
district sales manager in Indianapolis. R © 
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OLD COCHRANE 
SOFTENER - 1919 





Above: Cochrane Flow 
Meter Panel for Auto- 
matic Control of Chemi- 
cal Feed. 





OCHRANE Water Conditioning Equipment does its 
work so thoroughly, so efficiently and with so little extra upkeep costs that “repeat” orders are 
the rule rather than the exception. The Deaerating Hot Process Softener shown in these photo- 
graphs was ordered to replace the old Cochrane Hot Process Softener shown alongside it. This 
older piece of equipment is still func- 
tioning, but was not able to handle the 
increased load. At last reports it was 
destined to be shifted to another job. 
Write for details of this installation 
and facts about Cochrane Hot Process 
Water Softeners. Cochrane Corporation 
3106 N. 7th St., Philadelphia 32, Pa. 





me) / 


Left. Upper part of 
Softener showing 
Deaerator Mecha- 
nism and Cochrane 
Multisport Relief 
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NICHOLSON TRAPS AND 
VALVES CAN “TAKE IT” 





Feature Durability and Simplicity 
¢> that Maintenance Engineers Admire 


NICHOLSON THER- 
MOSTATIC TRAPS 
—2 to 6 times greaft- 
er valve area gives 
enormous discharge 
capacity. 5 types: 
sizes 1/4" to 2"; pres- 
sures to 225 Ibs. Bul- 
letin 544, 


If you're suffering from traps 








CYLINDER CON- 
TROL VALVES — 
Types for many 
mediums; _ pressures 
to 5000 Ibs. Catalog 
543. 


and cylinder control valves that 


can't stand necessary abuse it's time to inquire about Nicholson 


units, 
engineers admire. 


In plain words, they have the kind of "guts" maintenance 
Precision-made throughout. 


For details of ex- 


clusive Nicholson features send for catalogs or see Sweet's. 


125 OREGON ST. 


W. H. NICHOLSON & CO. witxss'skine Pa. 











This Armored Floor Never Wears Out! 


Hendrick’s Mitco Armorgrids add 


great strength and rigidity to 
floors, platforms, ramps and drive- 
ways subject to shock, grinding 
loads and continuous wear. Floors 
of cement, asphalt, mastic or other 
compositions never require re- 
placement when reinforced with 


Mitco. 

Mitco Armorgrids are completely 
fabricated units, requiring no bolts, 
rivets or assembly work—and un- 
like other floor armorings do not 
depend on fill for development of 
full strength. Write for Mitco 
Booklet today. 


B* HENDRICK 


Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
“Shur-Site’ Treads and 


Amorgrids. Sales 


Offices In 


46 DUNDAFF STREET, CARBONDALE, PENNA. 


Principal Cities 
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Scoggins has been made district sales man 
ager in Los Angeles. He succeeds T W Bel! 
who became special sales representative in 
Los Angeles. W S Wainwright has been 
named district sales manager in San Fran 
cisco. W L O’Connell has been appointed 
resident manager of sales in South Bend. 


Northern Equipment Co appoints Kissick 
Co, 1524 Chestnut St, Philadelphia, Pa., as 
sales and service representatives for Copes 
feedwater regulators, pump governors, de- 
superheaters and allied equipment. Territory 
includes southern New Jersey, southeastern 
Pennsylvania, eastern Maryland, Delaware. 


Raybestos-Manhattan, Ine, announces that 
Harry E Smith of the Manhattan div, Pas- 
saic, N. J., corporation vice-president, will 
be in complete charge of corporation rubber 
product sales and marketing. 


Robert S Green becomes president of A P 
Green Fire Brick Co, succeeding his 
father, Allen P Green, founder of the com- 
pany, who moves up to post of chairman of 
board. An executive committee of the board 
of directors, composed of H B Plunkett, 
Lester J Miller, A D Bond, Walter G Staley 
and Allen P Green Jr, was created. Work- 
ing with the new president will be a manage- 
ment committee in charge of operations. 
Members of this committee will be J Har- 
rison Brown, D H Kreutzer and Neal S 
Wood, with Robert:S Green as chairman. 


A E Aldridge has been made general adver- 
tising manager of Sun Oil Co. 


Cutler-Hammer, Inc, announce following 
appointments on their research and develop- 
ment staff: C T Evans as consulting en- 
gineer, C W Kuhn as assistant manager of 
development, R A Millermaster as assistant 
manager of development. 


E P Wood has been made vice-president of 
Stevens & Wood, Inc. 


H F Spoehrer, vice-president of Sporlan 
Valve Co of St. Louis, was elected president 
of Refrigeration Equipment Manufac- 
turers Assn. Other new ollicers are Edward 
M Flannery of Bush Mfg Co, Hartford, 
Conn., vice-president; Guy J Henry of Henry 
Valve Co, Chicago, treasurer; and C H 
Benson of Imperial Brass Mfg Co, Chicago, 
treasurer. Newly elected to board of direc- 
tors are K B Thorndike, manager of Chicago 
office of Detroit Lubricator Co; G E Graff 
of Ranco, Inc, Columbus, O.; R H Israel of 
Virginia Smelting Co, W Norfolk, Va.; H F 
Hildreth of Westinghouse Electric Corp, 
Springfield, Mass.; and J W Krall of Tyler 
Fixture Corp, Niles, Mich. 


American Society of Heating and Ven- 
tilating Engineers appoints Clyde A Me- 
Keeman assistant to president. 


Appointment of a synthetic liquid fuels tech- 
nical advisory group, composed of eleven 
outstanding chemists and engineers from 
industry, was announced by Bureau of 
Mines. Members of the group are Eugene 
Ayres, staff chemist on process development 
for Gulf Research and Development Co, 
Pittsburgh, Pa.; George Creelman, research 
engineer for Pittsburgh Consolidation Coal 
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IT'S THE DESIGN 
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BOOKLET 


© OF COAL AND 
AIR SUPPLY | 
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ADJUSTABLE FEEL 


(COAL FEED CONTROL) 


DETROIT STOKER COMPANY 
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Gives You 


LONG, TROUBLE FREE 
SERVICE! 








Fig. 


“STANDCO" 


PILLOW BLOCKS 


The attractive “Standco” Pillow 
Block shown above is sturdily | 
built and is offered in a wide 
range of sizes. Babbitted and | 
broached bearing surfaces, ac- | 


1635 


curately machined faces. Can 
be amply lubricated. 

Write for Bulletin 
“Unbrako” and “Hallowell” products 


are sold entirely through distributors. 


Over 43 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 577 


Boston + Chicago « Detroit « Indianapolis 
St. Louis *« San Francisco 
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Co, Pittsburgh, Pa.; Fred Denig, vice-presi 
dent and director of research for Koppers 
Co, Pittsburgh, Pa.; H W Field, assistant 
manager of research and development dept 
for Atlantic Refining Co, Philadelphia, Pa.; 
H O Forrest, director of research for M W 
Kellogg Co, New York, N. Y.; Louis S Kas- 


sel, research engineer for Universal Oil 
Products Co, Chicago, Ill.; P C Keith, 
president of Hydrocarbons Research, Inc, 


New York, N. Y.: L C Kemp Jr, director of 
research for Texas Co, New York, N. Y.: 
E V Murphree, vice-president in charge of 
research and development for Standard Oil 
Development Co, New York, N. Y.; J K 
Roberts, director of research for Standard 
Oil Co of Ind., Chicago, Tll.; and Harold J 
Rose, vice-president and director of research 


for Bituminous Coal Research, Inc, Pitts- 
burgh, Pa. 


OBITUARIES 


N C Hilton, executive 
wheel. diamond 
departments 
Manhattan Rubber Div, 
March 14, 


manager of abrasive 


wheel and bowling ball 
Passaic, N. J.. 
in Glen Ridge, N. J. 


Joseph B Crane, 66, 
Combustion 
home 


manager of 
died at his 
on March 9. 


export 
Engineering Co, 
in Bridgewater, Conn., 


Carlton N Aborn, 72, president and found- 
er of Laminated Shim Co, Inc, Glenbrook, 
Conn.. died on March 3 


William A Hiddleson, 72, at one time 
general manager of Bristol Gas & Electric 
Co, later known as East Tennessee Light & 
Power Co, died at his home in Bristol, Va., 
on March 8 


George C Van Vechten of Rochester, N. 
Y.. manufacturers’ agent for power-plant 
equipment, died March 20 in his home. 


Gtorge Trickler, 91, a retired stationary 
engineer, died recently in Onondaga Gen- 
eral Hospital, Syracuse, N. Y. 


Morris Seymour Hawkins, 64, who was 
prominently connected with Princess Anne 
Power Co, died suddenly in Norfolk, Va., on 
March 14. 


Edward Speich, 77, a stationary engineer, 
died in his home in Buffalo on March 4. He 
had been employed for 45 years by the 
Rock Asphalt & Construction Co. 


Albert L Scott, 67, president of Lockwood 
Greene Engineers, Inc, New York City, died 
March 2 in his home at Chappaqua, N. Y. 


James L Waters, 65, a stationary engineer, 
died at his home in Buffalo recently. He 
worked on many important construction 
projects in and around Buffalo. 


Frank Parker, 56, chairman, Iron & Steel 
Products. Ince, Chicago, died in St Luke’s 
Hospital on March 17. 


Charles Edward Van Norman, 86, chair- 
man of board of Van Norman Co, Spring- 
field. Mass., died recently at his home in 
Springfield. 


of Raybestos-Manhattan, Ine. | 
died | 











Check for 
SLUOGE 


Sludge, unseen but ever present, is so com. 
mon a source of boiler troubles that even 
experienced engineers sometimes overlook 
it. 





Far oftener than is thought, temperature 
or atmosphere control troubles are caused 
by sludge in the oil because oil creates 
sludge as surely as rain creates mud. 

In high or low pressure boilers—in fac- 
tories, on railroads or ship  lines—once 
sceptical engineers proved to their satisfac- 
tion that a quick, ecsy way to end sludge 
is with NCC Fuel Oil Conditioner and 
Sludge Solvent. 

NCC entirely eliminates those frequent 
shutdowns to clean sludge-fouled parts. 
NCC dissipates water and other impurities. 
NCC liquefies sludge already formed; 
cleans and keeps clean dirty tanks, clogged 
nozzles, clogged feed lines, dirty strainers. 
carbonized pre-heater coils, dirty burner 
tips, etc. 

NCC does not harm metal, is non-inflam- 
mable, neutral and acid-free. NCC is « 
liquid, scientifically prepared sludge solv- 
ent: comes to you in a metal drum. 

Write for NCC Bulletin or send trial order. 
NCC makes good—or we do. Will you try 
it? You can’t lose. 





SLUDGE SOLVENT 


AND FUEL OIL CONDITIONER 


DISTRIBUTORS! SALESMEN! 





Choice territories open. 


NUTMEG CHEMICAL CO. 


223 State St.. New Haven 10, Com. 
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“CONTROLLED, TWO-STAGE WELD 


SEAL WELD ANCHOR WELD 





__ WELDING 


to ROOT of BUTT WELDED JOINTS* 


Controlled, Two Stage Welding by the Westport Method now provides maximum 
bondage and strength at butt welded pipe joints, without “over-welding,” which causes 
protrusion of weld metal on the inside of the pipe. The patented Westport Method assures 
@ pipe contour smoother on the inside than on the jutside, without the use of backing 
‘ing — a have ~td fore ap . Our bulletin “Something New in 

frite for it t 7 And remember, while our shop 









ype of joint, we believe you'll prefer 
: bulletin. 


WESTPORT LOINT *MADE WITHOUT BACKING RINGS BY 
THE MITCHELL-WESTPORT METHOD 


(PATENTED) 


W. kK. MITCHELL & CO., INC. 
2944 ELLSWORTH STREET 
PHILADELPHIA 46, PA. 


PIPING FABRICATORS AND CONTRACTORS 
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Make Your Overhead 
Valves SAFE and 
Easy to Reach--- 








it ‘i 
! ce J ul MT 


WATER LEVEL 


» for Elevated. -| 














With the Babbit Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your valves 
wherever they come economically and 
conveniently. They fit any valve. Let 
us tell you more about them. Write 


For controlling remote and nearby elevated 
today. 


tanks by pressure, TANKTROLS are unsur- 
passed. Handles up to 3 or 4 pumps or alarm 
BABBITT STEAM SPECIALTY CO circuits. The TANKTROL exclusive two- 
. bellows construction assures accuracy of 1% 
New Bedford, Mass. and full sensitivity over unusually wide op- 
eration range. Settings are permanently ac- 
curate. Automatic surge and backspin pro- 
tection. Bulletin T-11 gives complete infor- 
mation—write for it. State requirements 
and engineering data will be furnished. 
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NO 
WATERLOGGING 


OR AIR-BINDING 
In Hydro- Pneumatic 





(Pressure) Tanks with 


DUOTROL 


The DUOTROL maintains high water level 
at a fixed point and correctly balances air 
pressure at that point after each pumping 
operation. It provides a maximum volume 
of water with a minimum of pump opera- 
tion, saving power and reducing wear. Easy 
, 2 S| to install, stable adjustments. Ask for Bul- 
| —s letin D-6. 


A TURBINE-DRIVEN IMO 


The IMO PUMP provides a maximum 
of capacity in a minimum of space due 
to the fact that it can be operated at 
high speeds connected directly to motor, 
turbine or other machinery 





Where space is a problem install IMO 
—the reliable rotary, positive displace- AUTOMATIC CONTROLS are used by all leading pump manufacturers. 
ment pump having only three moving When ordering new pumps, specify controls by AUTOMATIC CON- 
parts and no gears, pistons, sliding vanes TROL CO. 
or valves 

Ea eT “AUTOMATIC” also makes float operated controls: multi-circuit se- 
catalog 1:129-P quence type, multi-circuit program type, float switches, automatic 

, alternators, and many special controls built to specifi- 
cations. 


WO PUMP DIVISION of the 


_ a oO 


); AUTOMATIC CONTROL Company 


1009 UNIVERSITY AVE., SAINT PAUL 4, MINNESOTA 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 
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@ GET THE FACTS ON THE 
IMPROVED TYPE R 


This easy to read 18 page bul- 
letin will quickly bring you 
up-to-date on the advantages 
and improvements in stoker 
operations as provided by the 
A. Taylor Stoker. Write for it! 


Other A Products: A.-Perfect Spread Stoker, Lo-Hed 
Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power. 





Ss 
My.1\ 


= Te 
LA DUE, 


Es 
tt IE, 









TAYLOR STOKER 


AIR-COOLED & WATER-COOLED 


The Only Underfeed Stoker with all 

these Features INCOMBINATION! 

1. Continuous Self-Sealing Ash 
Disposal 

2. Movable Ash Discharge Plates 

3. Smooth-Flow Hydraulic Drive 
on Rear End 

4. Independent Pusher Controls 
within Y% inch : 

a. Unique Sure-Feed Coal Agi- 
tators 

6. Silent-Shift Spur Gear Plane- 
tary Power Transmission 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, 
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The Cochrane 
Multiport Relief 
Valve is popular 
not only because 
of its remarkable 
service, but be- 
cause of its long, 
trouble free life. 


COCHRANE 
MULTIPORT SAnvEE 


In many plants all over this country 
Cochrane Multiport Back Pressure 
Relief Valves have been operating 
continuously for ten, twenty, 
twenty-five years—and longer—with 
out replacement of a single part. 
The care, the skill, che close preci- 
sion to which this remarkable valve 


is built, are some of the reasons. 








COCHRANE CORP. 
3106 N. 17th St., Philadelphia, Pa. 
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LIQUID CONTROL SPECIALISTS SINCE 1885 



















"METERING -- FILTERING -- PUMPING 
PROPORTIONING - - DISTILLING - - FUELING 
STORING AND DISPENSING 


Every product built by Bowser is de- 
signed to improve some industrial 
process. To customers this means 
better products at lower costs. 


PROPORTIONING SYSTEMS me 


Accurately blends two or more liq- 
uids. Patented, precision volum- 
etric control. Assures uniform pro- 
duct . . . eliminates batch mixing. 
Saves time, labor and storage space. / 


EXPENDABLE CARTRIDGE FALTER 


New Bowser development for ¢conomical 
filtration of liquids. Protects costly equip- 
ment from dirt or foreign matter. Easily 
replaceable elements remoye particles as 
small as 2 microns. 


Sales and Service in all/principal cities 


Write BOWSER Inc. _ 


1335 Creighton Avenue Fort Wayne 2, Indiana 
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AIR PREHEATER 
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use [LUBRI-JAscOl 


Lubri-Tasgon is unlike ordinary lubricants because it 
contains a combination of special agents which are neces- 
sary to do a thorough lubrication job. 


Lubri-Tasgon contains: 

1. A PENETRANT that draws it into the finest open- 
ings. 

2. A WETTER which causes it to spread over and wet 
out the chafing surfaces. 

3. AN ANTI-OXIDANT to slow up or prevent oxidation 
and thus prolong the life of the lubricant. 


for sample can and 
It reaches the vital spots. It does a 
complete infermation. thorough lubricating job. It works fast. 


SAMUEL CABOT, Inc.,1601 Oliver Bidg.,Boston 9,Mass. 


LvsR]-JAscon Penetrates and Lubricates the spots that other oils can't reach. 


WRITE TODAY 











COMING 
IN THE JUNE ISSUE OF POWER 


A Special Section on 


“POWER FIELD STATISTICS AND ANALYSIS” 


Covering new plants—Steam, Diesel and Hydro—Installed 
since Pearl Harbor, this number will be a valuable guide on 
plant trends, pressures, temperatures, fuels and other data. 
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on your 
letterhead 
for the latest 
“H-O-H Water 
Studies” 





& CO., Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 














Cut heat loss with 


RANAREX’ 


ET Ranarex* show you how to cut 
heat loss as much as 20%. Install 
this CO, indicator and recorder and 
measure the CQ, in flue gas. Then 
regulate combustion until the per- 
centage is at precisely the point de- 
termined to be correct for your load. 
This gives you the last bit of power 
possible from the fuel you burn. 


The Ranarex instrument is rugged 
because it contains no chemicals or 
fragile parts. Yet it is so sensitive that 
it gives almost instant readings within 
3/10 of 1% accurate. It requires no 
skill to operate it. 


GET FREE BOOKLET 
Take this first step toward fuel con- 
servation today. Write for free book- 
let to The Permutit 
Company, Dept.R5. 
330 West 42nd Street, 
New York 18. N. Y. 
In Canada: Permu- 
tit Company of Can- 
ada, Ltd., Montreal. 


*Trademark Reg.U.S l’at.0f 


product of 


PERMUTIT 
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Look for the trade-mark 


TRADE-MARK REG. U. S&S. PAT. OFF. 


COPYRIGHT 1945 BY THE TIMKEN ROLLER BEARING CO. 
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CAN YOU MATCH @ 
THIS CHART IN YOUR 
BOILER ROOM? 





It is being done—by returning high 
pressure condensate to the boiler room 
with the 


Exclusive—No Vent—Heat 
Retaining—Condensate Return System 
Use no electricity. No lost operation on 
account of current failure. Noiseless op- 
eration and low maintenance cost. 





I. “boot training” he may have sweated out four years of 
intensive study of engineering academics. On a“shakedown 
cruise”he tackled the basic problems of industrial technology. 
And now he is a veteran trouble-shooter of the most costly 


{ Also lifting — Pumping — Vacuum | and complex industrial bottlenecks. 


Creating and Vacuum Draining Units 

Why, then does Management sometimes consider him just 
a “boot’’ when it comes to plotting a course of production 
economy. The answer may be that the profit value of his 
background and experience is not always recognized in the 
right places. If this is the case we can be of some help. 


Sterling Engineering & Mfg. Corp. 


(Templeton Mfg. Co.) 


110 Business St., Hyde Park, 36 
I~ MASSACHUSETTS y | 
~ PREFERRED has released a book called, “Dividends from 
‘] your Power Plant,” which speaks for the engineer and about 
his problems. Written for Management in clear, easily under- 


stood terms, this book contains ten concise articles on Power 
Plant Engineering. 














“Your Engineer is a Gold Mine,” “Inventions for Sale,” 
“Steam Isn't Frozen’’ are some of the subjects which are 


rR) discussed in its 36 pages. The approach to the problems of 
Power Plant Engineering is both interesting and provocative. 
* Read it through yourself, then route it to the Front Office... 








it may prove to be quite an “eye-opener.” 
DEPENDABLE, — ” 


SELF-PRIMING 
CENTRIFUGAL 


Incidentally, there is no advertising . . . no sales promotion 
of any kind. Send for your copy today. We'll mail it promptly. 


PREFERRED UTILITIES MANUFACTURING CORP. 
1860 BROADWAY, NEW YORK 23, N. Y. 








Reliable for continuous or intermit- 
tent service. SELF-PRIMING, even 
on high suction lifts. Has no aux- 
iliary priming devices. 





PREFERRED UTILITIES MFG. CORP. 
1860 BROADWAY NEW YORK 23, NEW YORK nt 


Please send me FREE and without obligation, bulletin #1000 and the C lip 
ten articles in booklet form, titled—"Dividends From Your Power Plant”. 


@ Combines centrifugal efficiency with 
automatic action. 

@ Impeller alone moves the liquid. 

@ No parts which require adjustment or 
manipulation. 

@ Will handle wide variety of liquids: 
clear, gritty, volatile. 

@ 1% to 10-inch sizes. 50 to 4000 
GPM. Street 


Company Name 





MARLOW PUMPS | REST ee 
RIDGEWOOD 10, NEW JERSEY 








PREFERRED OTILITIES 
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It’s a start in the right direction 
when you specify Republic ELEC- 
TRUNITE Tubes in new heat ex- 
changers and condensers, and for 
re-tubing of existing equipment. 


ELECTRUNITE Tubes go in fast- 

er, because they are ALWAYS 
uniform in diameter, wall thickness and concentric- 
ity— made by the only process which insures these 
qualities throughout every length—e/lectric resistance 
welding. And because tubes are full-normalized, 
they are free from hard spots... roll-in and bead 


over to tight, non-leaking joints without difficulty. 


ELECTRUNITE Tubes stay in longer, because they 
are made from highest quality flat-rolled steel... 
because they are free from scale and failure-inviting 
scale pits ... and because each length is thoroughly 
inspected and rigidly tested before it leaves the mill. 


For complete information about ELECTRUNITE 
Tubes, including a list of sizes and various carbon 
and stainless steel analyses in which they are avail- 


able, write to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 


Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE. 


Rex. U.S. Pat. OF 


BOILER, CONDENSER AND 
HEAT EXCHANGER TUBES 
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GUARANTEED 
TO STAND UP! 








kvery Hercules Float carries our guaran 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature 


Fabricated of seamless copper under vur 
special spinning process. Hercules Floats 
ire uniform in thickness and high in 


mechanical strength 


You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical service. 
Insure carefree maintenance of water 
in your heaters, tanks, reservoirs 
and other equipment by specifying 
““HERCULES.”’ 

































Faber Wide 


Semi-Mechan! 


Featuring 


Unlimited range of opera- 
tion without change of burners. 

Capable of burning any 
grade of fuel oil, tar and resi- 
due. 


Non-clogging. 
Low oil pressure with effi- 
cient atomization, resulting 


in a low power consumption. 


All heated oil burned, none 
returned to storage. 


Proven by years of success- 
ful operation. 





SCHERR 


PRECISION INSTRUMENTS 
For Close Reading 


HAND TACHOMETERS 


Measure rpm without tim- 
ing or calculation while 
held against end of rotat- 
ing shaft. Any variation 
in speed caused by belt 
slipping, overload, etc., 
is instantly noted. Also 
have disc for measuring 
surface speeds in feet per 
min Made for speeds 


speed range by new rotat- 


types to 48,000 rpm. Write 
for details. 


SPEED INDICATORS 


Gives direct readings 
in rpm in a test re- 
quiring only 6 seconds. 


reading until released 
by pressure of button. 
Also measures linear 
speeds using disc at- 
tachment. Two types, 
ranges to 20,000 rpm. 
Full data on this and 
other Scherr speed 
measuring instruments 
on request. 


GEO. SCHERR o.., Inc. 


196-A Lafayette St 


New York 12, N.Y 





Range 
‘cal Oil Burners 





Faber Wide Range Semi-Mechanical Burner 


Upon Request Catalog 45 


FABER ENGINEERING COMPANY 


' ga ee 
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ing shift mechanism. Other | 


Needle remains at | 





from 30 to 12000 changing | 

















“The Entirely Different Boiler and 
Engine Treatment 


In the Palm 
of Your Hand 


You 


Hold the Automatic 
Solution for Removal 
and Prevention of 
boiler scale and 
corrosion 


SAND-BANUM 


does it in Absolute 
Safety while Your 
Equipment Operates 


* 


That's the Record 
for More Than 
TWENTY YEARS 


* 


For 
Economy 
Conservation 
Sustained Operating 


SAND-BANUM 
* 


WRITE TODAY 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza New York City 20 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses 


Export Representatives 


PETROLEUM MACHINERY CORP 
30 Rockefeller Plaza New York City 20 
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Weld ELE win, 





jor Ford. extre 
That morldt 


More tons of ‘know-how — 


ASA Standards cover welding flanges only in sizes through 
24”, but when a flange becomes part of a pressure vessel, big 
ones like this are often required. And when you see one of 
these big ones you can be pretty sure it was made by Taylor 
Forge because we have been the leading suppliers of such 
flanges for the manufacturers of pressure vessels for more 
than 25 years. 

Of course the problems attending the design and fabrication 
of boilers and other pressure vessels merge with and overlap 
those in the piping field. So the knowledge gained in working 
with boiler manufacturers has made a vital contribution to our 
knowledge of what constitutes good piping design. 


T= knowledge of piping design and related forging technique accumu- 
lated through years of solving all kinds of unusual problems has been 
drawn upon fully in the design and manufacture of our standard line of 
WeldELLS and other Taylor Forge fittings for pipe welding. It has resulted 
in fittings of advanced engineering design with features which add to their 
strength, service life and convenience—others that speed up the job and 
lower the cost of pipe installation. 

Check the features of WeldELLS listed opposite. Here are features that 
are not combined in any other welding fittings. Surely you want every one 
of these features in your welding fittings. You get them only in WeldELLS 
and other Taylor Forge fittings, for in the opinion of those best qualified to 
know, WeldELLS alone “have everything”! 


have 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone com- 
bine these features: 


@ Seamless — greater strength 
and uniformity. 


@ Tangents — keep weld away 
from zone of highese stress—sim- 
plify lining up. 


© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


© Selective reinforcement—pro- 
vides uniform strength. 


© Permanent and complete iden- 
tification marking—saves time and 
climinates errors in shop and field. 


© Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


® Machine tool beveled ends — 
provides bese welding surface and 
accurate bevel and land. 


® The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility. 
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MAINTAINED 


detaeltiofeleltiam-selata= 
Temperature Range 


"acl 


FIRE BRICK CEMENT 
. . " . 





Adamant has an _ exceptionally 
high bonding strength, which in- 
creases as the temperature rises. 
Impartial laboratory tests show 
that Adamant has a _ bonding 
strength of 800 Ibs. at room tem- 
perature; 1270 at 2600° F. 


This higher bonding strength pro- 
tects the structure at the joints, 
where failure usually begins ... 
therefore: linings last longer; 
production is maintained;  re- 
pair costs and production mate- 
rials saved. Write 
for literature and He 
dealer's name, 








784 S. Swanson St., Philadelphia 47, Pa. 
in Canada, Canadian Botfield Refractories 
Co., Ltd., 17! Eastern Avenue, Toronto 














COMING 
IN THE JUNE ISSUE 
OF POWER 


A Special Section on 


POWER 
FIELD STATISTICS 


AND ANALYSIS 





a ORE WRITE FOR YOUR PERSONAL 
Diesel and Hydro — Installed 
COPY OF THE AJAX DATA BOOK 


since Pearl Harbor, this number 


will be a valuable guide on 
anceaii elie alii AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, NEW YORK 
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tures, fuels and other data. 




















GENERAL AMERICAN 
Self - supporting Steel Stacks 


Every steel stack is especially engineered to meet operating 
e - . + . . 
and climatic conditions to assure long service life. OTHER 


GENERAL AMERICAN ~ 
EQUIPMENT ; 


Storage Tanks — 


The steel from which the stacks are fabricated is carefully 
selected with special regard to tensile strength, corrosion 


; resistance, etc. Each section is precision fabricated and before . Water — Oil 
shipment thoroughly inspected to assure freedom from a Steam Drums 
Stand pipes 
flaws and defects. ° ° 
Penstocks 
’ Coal Dryers . 


Stacks, as well as all other equipment fabricated by General 
American, shipped in a knocked-down condition, are erected 
by our Field Erection Department. 


° Large Diameter 
° Pipe 






































General , a 
TRANSPORTATION CORPORATION 


process equipment a steel and alloy plate fabrication 


——— SALES OFFICE: OFFICES: Chicago, Louisville, Cleveland, 
520 Graybar Bldg. New York 17,N.Y. VJ i 






























































_ Sharon, Orlando, St. Louis, Salt Lake City, 


WORKS: Sharon, Pa.; East Chicago, Ind. Pittsburgh, San Francisco, Washington, D. C. 











| 
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Two horizontal 1-hp Motorpumps used in 
connection with an air conditioning system 


GIVES YOU DEPENDABLE 
HEAT-TRANSFER SERVICE 


These compact, self-contained pumping units are A Model 1KRV submergence-type circulat- 


ing Motorpump on an evaporative con- 


designed and built to serve refrigeration equip- denser 


ment of all types—evaporative condensers, econ- 
omizers, cooling towers, compressors—etc. 

The Motorpump line ranges from 1/4, to 40 
horsepower, with capacities up to 1800 gallons 
per minute. Models are available for immersion 
or sidewall type mounting. 

Let our engineers or the nearest I-R distributor 
give you complete information, Where pumps 
are an integral part of complete equipment, spec- 


ify and insist on Ingersoll-Rand Motorpumps. AP SERS eee ND 





|= 


COMPRESSORS + AIR TOOLS - ROCK DRILLS 
n ersoll- -Rand TURBO BLOWERS - CONDENSERS 
ptr von CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
11 BROADWAY, NEW YORK 4, N. Y. 9-750 

















15 YEARS OF RUGGED SERVICE. 





. THAT’S THE RECORD OF 


THIS BWH TRANSMISSION BELT! 


Day-in and day-out for fifteen years, this tough 
BWH Transmission Belt has powered a Beater 
drive in one of America’s great paper mills. 

Made by the famous Rotocure process of 
continuous vulcanization — which eliminates 
potential trouble spots and increases operat- 
ing life — this belt proved it could take it... 
under high stress . . . difficult operating condi- 
tions ... and on peak load starting. 


The success stories of BULL DOG Trans- 
mission Belts are matters of record in ore- 
crushing, refinery, paper, lumber, and textile 
industries .. . to name a few. So look to BWH 
for dependable ruggedness ... BWH distribu- 
tors for dependable service! 

HAVE YOU A JOB WHERE STAMINA COUNTS? 
Bring us your toughest problems . . . we're specialists in 


solving them. Consult your nearest BWH distributor, or 
write to BWH direct. 


Boston Woven Hose & RusBer COMPANY 


Distridutors im All Principal Cities 


WORKS: CAMBRIDGE, MASS., U 
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P.O. BOX 1071, BOSTON 3, MASS. 





























The 1300 series motor con- 
nected to Type PN cutter 
head for 3” straight tubes. 


Cleaner for 3%." curved 
tubes, 1300 series motor and 
Type H2 head with universal 
coupling, short length of 
hose at rear of motor. 


1300 series cleaner for 3” 
curved tubes with universal 
joint and drill, short length 
of hose connected to reor 
of motor. 


1300 series motor equipped 
with vibrator head for use 
in removing scale from the 
outside of fire tubes. 
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ELLIOTT. 


They call them scale-killers in many boiler 
rooms. These Elliott (Lagonda Type) 1300 
series tube cleaners zip into action and 
quickly run through scale-clogged tubes 
leaving them clean as a whistle and ready 
for business again. 


Tube cleaning is a one-pass job with 
an Elliott cleaner. No need to run it through 
a second time. And no need to run the 
motor while the cleaner is being pulled 
back. Simply haul back and get going on 
the next tube. 


Maintenance men like the way Elliott 
cleaners operate. They know these cleaners 
help them get through with the job faster 
and easier. They like the refinements 
that make these cleaners swift, powerful — 
and troublefree. 


Rugged cutterheads, all-over lubrication sys- 
tem (including front bearing), super-efficient motor 
and a streamlined body that gets around tube 
turns, help make Elliott tube cleaners the kind 
to have in your own boiler room. Write today 
for fully detailed bulletin. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, Oo. 
District Offices in Principal Cities 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J. 


For curved tubes a short-bodied 1300 


series motor is used with universal joint 
between motor and Quick Repair head 
and a short length of hose at the rear 
to give flexibility. 

« 


Write today for the Elliott boiler tube 
cleaner bulletin. If you have an unusu- 
ally tricky or difficult tube cleaning 
problem, consult with the nearest Elliott 
specialist. We will put you in touch, 


1300 SERIES 
UBE CLEANERS 
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PRESSURE-SEALING GASKET 


HOOP 
FLANGES 









PROJECTIONS 


4 =“ yy : 3 SLOPED FOR 
(a ne siya nea TT 
ies YY 
YY 
ONLY G-R BUILDS 


THIS WIDE VARIETY HEAD COVER 


APPARATUS THIS EXTRACTION STEAM 
HEATER HEAD 


has 4 important advantages 


Heaters, Coolers, Condensers. For high-pressure service, the G-R Type L Heater Head design 


Heat Exchangers provides the following 4 outstanding benefits not obtainable in 
any other designs. 





















































= =) NO HEAVY BOLTS 
G-FIN The “breech block” arrangement of water head and cover transmits 
Longitudinal-finned elements the hydraulic load to the barrel, and requires only a light pressure- 


for greater heat conductivity 


sealing member to maintain a tight joint. 


VISIBLE PRESSURE SEAL 


The pressure sealing joint is visible for inspection. 


K-FIN ACCESSIBLE GASKET 





Helical-finned : ‘ ' , . , 
upg: dla see Gasket pressure is easily adjusted without dismantling the water 


head cover. 


READILY REMOVABLE HEAD COVER 


The water head cover is removed or replaced 
by a single tool, and by simply rotating it 
through a small angle equivalent to the width 
oe fe : of the engaging “breech block” projections. 
These advantages and the other distinctive 
features of all the G-R Extraction Steam 
Heater designs for various pressures and ca- 


; » pacities are described in Bulletin 278, which 
oe EVAPORATOR will be sent on request. 
e-shedding Elements 


THE GRISCOM-RUSSELL CO., 285 Madison Ave., New York 17, N. Y. 


LES GRISCOM-RUSSELL 


TUBEFLO SECTIONS 
Non-clogging design for 


nem innootl in Heal Transfer Anparatus 
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Train up a child in the way he should go; 
and when he is old he will not depart from it. 
—PROVERB 


Direct the flexing. o:« comgaics 


expansion joint in the way it should go: and 
even when it is old it will not depart from it. 


Bancer Self-equalizing Corrugated Expansion Joints 
are the only joints for high-temperature and high- 
pressure lines in which the flexing movement and 
stresses are definitely directed in such a way that: 


All the corrugations share the stress load equally; 
All points of the surface of each corrugation share 
its individual load equally. 


Badger ALL-CURVE Directed Flexing Rings and Badger 
ALL-CURVE corrugations are the combination that does 
the job. Excessive stresses can’t pile up locally in 
pockets, corners or junctions. Nor unevenly among 
the corrugations. They can’t “blow the joint’’—en- 
danger the line or shorten the life of these superbly 
engineered joints. 


Badger 


PACKLESS 
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CORRUGATED 





Special Badger methods of forming the corruga- 
tions from a single piece of tubing contribute further 
to the strength of these joints; and a special Badger 
heat treatment preserves their flexing qualities. 


Each corrugation affords a definite standard of 
traverse, according to its depth and the diameter of 
the joint. This makes it easy to determine the number 
of corrugations needed to absorb the maximum longi- 
tudinal expansion of any length of line. 


Once you’ve installed dependable, long-lasting 
Badger Corrugated Joints with DIRECTED FLEXING 
Rings, your pipe-expansion problems are solved for 
the life of the line. 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Steel and 
other alloys for higher requirements—and where corrosion is a prob- 
lem. Single or multiple corrugations—for traverses from a fraction 
of an inch upward. Also made in Non-equalizing type ( without rings) 
for uses that do not require added protection. SEND FOR BULLETIN No. 
100 (Self-equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 


EXPANSION JOINTS 
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Wire ANCA ron rus ny 


WHEN ELECTRIC POWER costs so little... and 
other costs are rising, no management can 
afford to overlook adequate wiring. 

Obsolete wiring, overtaxed wiring can 
reduce machine efficiency, and hence worker 
efficiency, from 25 to 50 per cent. 


For, when power fails, the productivity of 
the most ambitious, the most conscientious, 





the most skilled workmen you have must 
drop accordingly. 

Talk over your wiring problem vow with 
your plant power engineer, your consulting 
engineer, electrical contractor or power sales- 
man. It may save expensive alterations later. 


These men know, as you suspect, that post- 


war production depends on postwar wiring. 


40516 








NOILNO@ 





ior ANACONDA WIRE & CABLE COMPANY 
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M*"’ ahead with the resumption of peace-time industrial activ- 


ity, Sinclair assures its customers of still greater product quality 
and performance with construction of an elaborate new research center 
at Harvey, Illinois. 

In this great petroleum laboratory, recognized technological 
experts will have at their disposal the very latest facilities for the 
solution of the most difficult and specific lubrication problems. From 
the research work here, you may expect consistently top performance 
from Sinclair lubricants developed for every type of industrial use. 

This research center is evidence that Sinclair means it when it 


says ‘Better Products ... Better Service.” 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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VALVES AND COUPLINGS 









ae 
Pe 
ah 
For fewer leaks, for lower pressure drop, specify x j RK 
te | De 
Parker Valves and Couplings. They’re specially va X- 


designed to simplify hydraulic power and _ fluid 
transmission tubing systems. 

Parker Valves are light, vet strong. They'll give 
you smoother flow. And PARKER TRIPLE 
COUPLINGS complete the circuit with leakproof, 
vibration-protected joints. You'll have a system 
that’s easier to install, safer to operate and quicker 
to service. 

Stocks of industrial valves, couplings and fittings 
are now available at your distributor’s and at Parker 
warehouses. Send for our catalogs. The Parker 
Appliance Company, 17325 Euclid Avenue, Cleve- 
land 12, Ohio. In Canada, Railway & Power 


Engineering Corporation, Ltd., Montreal, P. Q. 


iy 


Look for this famous trade mark. It’s your assurance of 
trouble-free couplings and valves. These initials, ALP, are 
the initials of our founder, A. L. Parker. Let them serve to 
remind you that for Alignment, Leak-protection and Pressure- 
tightness you can’t beat Parker Valves and Couplings ... the 


couplings with the famous patented Parker Triple construction. 





THE PARKER APPLIANCE CO. 
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FLUID POWER PRODUCTS FOR ALL INDUSTRY 
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DESCENDED FROM A LONG LINE 
OF ABLE PERFORMERS 










“hem 


pres 


Behind this Sivyer casting is the experience of neai hy 38 foundry h 
years. Before it is the promise that it will do its job long 
and well—will provide the kind of service which the skill from 


these casting years has put into it. 





Men long experienced in every phase of foundry practice 
carefully watch over the making of all Sivyer Steel castings. And 
the latest in scientific testing and control work with these men 
to the end of finished products embracing greater integrity of metal 

.. greater dimensional accuracy. 


Whatever your steel casting requirements, consult Sivyer. You'll 
find that the Sivyer diamond — means castings 
worth looking for. 


om Qiuvrven Srex1x 


CASTING KX So erccky 


withers ee 
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MEASURING COMPENSATING 
SPIRAL SPIRAL 
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BIMETALLIC 
METAL 






























MEASURING 
TUBING 


COMPENSATING 
Fic.A | TUBING (c) |], * 
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AMBIENT TEMPERATURES 
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COOL WARM HOT 























RECISION Recording or Indicating of true bulb temperature is a built-in feature 
of Brown Thermometers. 


Errors due to ambient temperatures surrounding instrument case and capillary system 
are compensated for at the point of fluctuation. 

Brown Mercury filled Thermometers (Fig. B) have two spiral actuating elements and 
two capillary tubes. The first, or measuring spiral is connected to the bulb through 
its capillary in the usual manner. The second, or compensating spiral, is connected 
to its capillary which is dead ended at the bulb. 

The two spirals expand in opposite directions and are connected directly to the pen 
shaft. Therefore, a change in temperature within the instrument case itself or at points 
along the capillary tubing will affect both actuating spirals to the same 
degree and the results will exactly neutralize each other. Thus, errors are 
eliminated. 


Ambient temperatures have a negligible effect on Brown Gas filled Ther- 
mometers. Case compensation all that is required for precision measure- 
ment is accomplished by a bimetallic strip shown in (Fig. A). 


When you install Brown Thermometers you can rely on their precision— 
be confident of their dependability. 


Other features are fully described in Catalog 6706 


Write for a copy, THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4490 Wayne Avenue, Phila- 
delphia 44, Pa. Offices in all principal cities. Toronto, Canada: London, 
England: Stockholm, Sweden: Amsterdam, Holland. 


li) =}2%e) aN MeL 
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GETS THE 


OF THE MAN ON THE JOB! 





3-WAY THREADER 
... Setter 2OUl-Wags! 


Compactly designed—the Toledo 3- 
Way Threader is lightest, smallest 
and easiest to operate of all 3-way 
tools! No. 30 threads 34” to 34” pipe, 


“EOERDS 














Sure he’s smiling—the right pipe tools mean satisfac- 
tion all around! 


Contractors and mechanics today can count on 
“smooth going” from start to finish—with easy- 
threading TOLEDO Pipe Tools on the job. These 
accurate, dependable tools are engineered to do a 
better job and help you cut costs! Preferred by experi- 
enced hands for nearly half a century. 


In these busy days of building in residential, com- 
mercial and industrial fields... gear your pipe fitting 
to greater efficiency. Specify TOLEDO for unbeatable 
performance! The Toledo Pipe Threading Machine 
Company, Toledo, Ohio. New York Office, No. 2 
Rector Street Building. 


pipe, wt. 7b, Eficient.--dependable. RELY ON THE LEADER... 
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TELEMOTORS-VALVE 





HYDRAULIC EQUIPMENT 


Sales Representatives 


Belmont Supply Co., Waltham 54, 
Mass. 

Chapman Industrial Supply Co., Los 
Angeles 13, Calif. 

Darling Bros., Ltd., Montreal Canada 

A. G. Day, South Braintree, 85 Mass. 

Hercules Eqpt. & Rubber Co., San 
Francisco, Calif. 

Industrial Equipment (o., Charleston 
23, West Va. 

Kellogg Appliances (o., Philadelphia 
44, Pa 


Kindred Appliances Co. Inc., New 
F ie ee, A 


Marine ‘& ‘Industrial Supply Co., 
Seattle 4, Wash. 


@LOISTEREO 


The Tougher the 
Service the Better 
eg see 
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To use Q-P Self-Setting Packing is to play 
safe with those difficult applications which are 
frequently a source of trouble with ordinary 
packing, because Q-P is the packing especially 
designed for meeting tough operating con- 
ditions. 

In turbine service, for example, Q-P has a long 
Used by 
leading turbine builders in their equipment, 
operators have found it the packing to depend 
on for replacements, and for utmost assurance 
against shut-down. 


record of successful performance. 


There are countless other performance-proved 
applications where Q-P Self-Setting Packing, 
once used, is fast becoming standardized on for 
both new equipment and for maintenance, 
because of its better performance, longer lasting 
qualities and less frequent attention. It is 
recommended for steam, water, compressed air, 
ammonia, fuel oils, gas, gasoline or oils. 

The effectiveness of QP Packing is achieved 
through its unique features of design. In 
operation, the pressure of the fluid being 
handled deflects the edges of the packing rings 
in such a way as to form a perfect seal, auto- 
matically adjusting itself to exact rod diameter 
and reducing rod wear to a minimum. 

Outline your packing problem and let us show you 


how you can meet it most effectively with Q-P 
Self-Setting Packimg. 


The 
Q-P MANUFACTURING 


COMPANY 
NEEDHAM HEIGHTS, MASS. 








EXPANSION JOINTS 


Sales Representatives 


Mever Ekstrom Co., Chicago 6, 111. 


Ellis W.. Morse Co., Binghamton, 
N. Y 


Harry A. Neff, Fort Wayne 3, Ind. 


Paramount Packing Co., Baltimore, 


Rex F. Rorabacher, Grand Rapids 7 


Mich. 
John W. Ruhstorfer, Detroit 8, Mich 


Elliott M. Sergeant, Niagara Falls, 
N. Y 


Peter J. Soulen, Milwaukee, Wis. 
The Stephan Co., Cleveland 3, Ohio 
Tutein Equip. Co., Pittsburgh 5, Pa 


Uhrich Supply Co., Kansas City 16, 
Mo. 











233 








You don’t need 
hands 


to repack this valve! 
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This OIC Steel Valve has all the advantages of 
2-piece gland-and-follower construction PLUS the 
exclusive LIFT-LOK feature. When repacking is 
needed the maintenance man lifts gland and 
follower as a single unit. He turns the gland 
slightly so that its cam-shaped rim rests on two 
lugs on the yoke. Then he repacks easily and 








The LIFT-LOK is one of the standard 
features of OIC Steel Valves. Your OIC 


quickly without fumbling or hindrance. 


This is only one of many ways we have found 
to give you more for your money with OIC Valves. 


Distributor can give you detailed informa- 
tion on special advantages in OIC Iron and 
Bronze valves for all applications. 


Your OIC distributor has the full story. 


a : OHIO INJECTOR COMPANY 


OHIO 




















WADSWORTH °* 
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Rai and hot sun are welcome when 
he’s trying to coax up lettuce and 
early peas. But down at his factory 





they ruin his day! Perspiring em- 
ployees leave finger-prints on highly 
polished surfaces. Fluctuating tem- 
peratures make it hard to “mike” 
metals accurately. Everybody is un- 
comfortable and cranky. 

These are some of the troubles the 
Carrier kind of year-round air con- 
ditioning overcomes. Scientific tem- 
perature and humidity control is 
improving quality and stepping up 
production in machine shops, textile 
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Why Gadsby would rather 


mills, rubber factories and a long, 
varied list of other industries. Carrier 
air conditioning makes weather to 
order, keeps out wind and trouble- 
some dust. Comfortable air, winter 
and summer, lifts employee morale, 
reduces absentecism. 

The right kind of air conditioning 
takes years of experience and intimate 
knowledge of industrial processes. 








garden 


That’s why leading manufacturers 
in so many fields turn to Carrier. Air 
conditioning was created by Carrier 
and Carrier engineers have con- 
tributed every major improvement. 
Its experienced technical men are 
ready to talk over your particular 
needs. Why not consult them? 
There's no obligation. Carrier Cor- 
poration, Syracuse, New York. 


AIR CONDITIONING 
REFRIGERATION 
INDUSTRIAL HEATING 
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Nordberg four- 
cycle engines are 
built in sizes up 
to 1600 horse- 
power. This six 
cylinder, 1200 
horsepower en- 
gine is super- 
charged. 


















Supercharged and 
Non-Supercharged 











STEN 





The improved Type FS-16 Nordberg Diesel engine is 
the result of thirty-five years of experience in build- 
ing Diesel engines. Nordberg’s first four-cycle engine 
was placed in operation in 1933. The first four-cycle 
supercharged engine in 1939. 


Nordberg four-cycle engines are noteworthy 
for their simplicity of design, sturdy construction 
and accessibility to working parts though fully 
enclosed. These and other features combine in 
achieving dependable and economical perform- 
ance, minimum maintenance and long life. 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 








DIESEL ENGINES 
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THERE ARE 
DEFINITE REASONS FOR YOUR 

REPUBLIC DISTRIBUTOR’S , 
Leading Posctiou 


IN HIS FIELD. 








PARTICIPANTS IM THE 
OWNERSHIP AND OPERATION 
or 
MATIONAL SYNTHETIC RUBBER 
CORPORATION 


REPUBLIC RUBBER 


Division 


LEE RUBBER & TIRE CORPORATION 


own GCS Ti aew N..1, ONTO 


REPUBLIC INDUSTRIAL PRODUCTS wa LEE DELUXE TIRES AND TUBES 
YOUNGSTOWN. O Ne’ : CONSHOHOCKEN, PA 
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fe “UTE IRATRST 
TULA BIN E 


MULTI-STAG 





ED TURBINES CAREFULLY ENGINEERED 


TO MEET YOUR REQUIREMENTS 


Each Terry Multi-staged Turbine is indi- 
vidually designed and proportioned in ac- 
cordance with the plant conditions and 
requirements. 


A typical unit is shown above direct 
connected to a blower. This turbine is rated 


1200 H.P. at 6100 R.P.M. It is equipped 


with six stages and operates condensing. The 















THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


governor is of the oil relay variable speed 
type. The lubrication system provides flood 
lubrication to the turbine and blower bearings. 


‘If you have an application for a turbine 
— single staged or multi-staged — geared 
or direct connected — standard or special — 
in sizes up to 2000 H.P. — talk it over 
with Terry. 
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AUTOMATIC! 








GOLDEN-ANDERSON 


Electric 


EMERGENCY TRIP 


VALVES 


With the AC or DC Solenoid Trip Pilot Valve reset 
in its closed position, the valve will automatically 
open as the handwheel stem is run up. When the trip 
pilot valve is opened, the main valve will instantly, 
automatically close and remain closed until the trip 

pilot valve is manually reset. Main 











gp valve may be closed at any time with 
wah a the handwheel. 
CSD recemoncs orn Write for descriptive technical cat- 








site" alog listing more than 1500 sizes and 
types of engineered Golden-Anderson 
Valves. 


tari on i calog! 








STOP VALMES FoR TESTING O8 CLOSING 
TAIN WAbyT NOL PENDENT OF PLOT 


} T 
| 
_ 
MAND OPLRATED 
VALVE ARRANGEC 
TO CLOSE Aw 


MAIN VALVES 
7 ONE Deg 








GOLDEN-ANDERSON 


Arrangement of Valves. 


o 
ith individual sol id S | C 
sie prac gta pe A p e c i a t y 0 m p a n y 
for simultaneous closing 
he aneiet satekaatalien FULTON BUILDING ¢ PITTSBURGH 22, PA. 


valve with valve header 
unit, 
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"Way back when,"" it was the watchmaker's 
eyepiece; today its the ''Comparitor,"* shown 
above, which magnifies rack and pinion teeth 
fifty times. Faults can truly be seen... and 
corrected by machines that can't go wrong. 


Craftsmanship . . . then and now 


[= AGO that fabled and revered craftsman, the “instru- 

ment maker,” sought precision in pressure gauges and the 
like with the skill of his own Stradivarian hands. But although 
his praise has been sung across the: years, his precision was 
only remarkable in relation to his methods. 

Today, greater precision— more lasting precisiorf — is 
achieved on a production basis. This involves not only skill, 
but skill applied through highly specialized machines and 
highly organized methods. 

The steps illustrated here are typical of many ways in which 
precision is attained in Marsh Gauges and Dial Thermometers. 
No Stradivari touch could achieve the precision found in the 
gears, pinions, staffs and bearings of Marsh Gauges that is 
attained by the special machines, jigs, fixtures, and production 
line testing that is employed in making them today! 

Examine a Marsh Gauge. Observe its performance. You 
will then know the meaning of precision that can only be 
called Marsh! 


JAS. P. MARSH CORPORATION 
2u75 Southport Avenue, Chicago 14, Illinois 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


“Way back when,” it was slow hand drilling 
and filing and fitting; today machines like this 
perform many operations on the sockets, si- 
multaneously and with unerring accuracy. 
Result: Greater precision at no greater cost. 


Only Marsh has the "Recalibrator"—quickest and best 
way to correct a pressure gauge that has been knocked 
out of adjustment, .. finishing touch to a finer gauge. 
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“KEEP IT CLEAN, BOYS, 


—and stay away from trouble...” 





A little dirt can start a lot of grief—especially to valves, pumps, 
traps, meters, regulators, etc. Efficient strainers installed in the 
inlet side of such equipment is economical protection against 
unnecessary wear and possible shut-downs. Kieley & Mueller 
make dependable strainers for every 
steam, gas, water, oil, air and chemical 
application—bodies of iron, bronze or 
steel, with oversize baskets of bronze, 
monel, stainless steel or special alloys. 
And always of-course, the engineered 
superiority assured by K & M’s 67-year 
experience—which, in strainers, means 


maximum filtration with minimum 





pressure drop. Write for catalog 66-C. 


KIELEY & MUELLER, INc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
NORTH BERGEN, NEW JERSEY 
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HIGH TONNAGE CRUSHING 


—with minimum headroom 
—and no refuse problem 







American Rolling Ring Crushers supply a complete coal reduction 
operation — No auxiliary crushing operations are necessary — 
properly sized screenings are produced for the stoker or pulverizer 
bunkers. There are no refuse disposal problems or disrupting shut- 
downs for clean outs. 














American's compact construction makes it a simplified installation 
that readily fits into ordinary coal preparation facilities. 








The uniform product of Americans, in a once-through operation, 
assures properly sized coal for efficient combustion for all types of 
firing. 







Sracan Lint of Cos 







MANGANE. 


Snacooen Ring 






Only American Rolling Ring 
Crushers have the shredder 
rings (shown here) which 

split coal instead of crushing i 
it, for uniform sizing. 
















Note compactness of design. 
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The American ‘’S”’ 
Model (at left) is reduc- 
ing coal crushing costs 
in many power plants 
throughout the country 
to less than 1¢ per ton. 


American Rolling Ring 
Crushers are available 
in types and sizes to 
meet your coal prepara- 
tion operation and your 
field conditions. | 


Capacities up to 500TPH. 




























Send for bulletin 
“Crushing Coal At Less Than Ic. Per Ton.” 






1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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ts obvious that the close- 
coupled pump is easy to install! It’s 
equally clear that it’s simple and com- 
pact. And— if you look at the picture, 
you'll see what we mean by, “‘Husky”’. 
Buffalo Close-Coupled Pumps are 





“Carty to custall 


°SIMPLE AND COMPACT 


built to stay on-the-job. Plenty of 
metal all over. Large stuffing box. 
Heavy-duty impeller. 

The result? Pumps that give years 
of first-class service. Write for Bul- 
letin 975-B which gives complete de- 
tails and ratings. 


BUFFALO PUMPS, INC. 


488 BROADWAY 


BUFFALO, N. Y. 


Canada Pumps Ltd., Kitchener, Ont. 


Close- 
Coupled 





Accurate Pressure Control with 


STRONG 


IMPROVED 
Regulating Valves 


STEAM @ AIR @ GAS 


1 


me @@ @ @ @ 
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For Sensitive Pressure Regulation, Use This 1 : : 
Single-Seated, Pilot-Controlled Valve! | he co 


Recommended especially for: ) | | 


im 
e Processes with intermittent or fluctuating demand; 
e Processes requiring extremely sensitive control; 
e Applications where dependability is essential. 


STRONG Type C Valve, illustrated at right, available in 
semisteel or cast steel, for pressures to 400 psi (600° F.). 
With ANUM-METL* seats and discs, optional internal 
or external pilot control, this valve automatically adjusts 
itself to maintain accurate reduced pressure. 

Completeness of the STRONG line—steam traps, 
vacuum traps, pressure regulating valves, strainers, 
separators, continuous blowdown valves and other 
steam specialties—enables us to recommend exactly the 
right type and size for your particular application. Write 
us about’ your problem and ask for the new STRONG 
Regulating Valve Catalog No. 155. 


STRONG “‘Quick-Cleaning’”’ Strainers 


STRONG improved strainers, of semisteel or 
cast steel construction, protect reducing valves, 
steam traps, control equipment, etc., by taking 
out scale, dirt and sediment. Available in ‘‘T’’ 
or “Y” types. 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 


Anum-Mer. 


Reg. Trade Mark 


zz 


Blast Trap 
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4’—0” dia. x 7’—6” dia. x 82’—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.L- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 





Heat Exchangers, for an Eastern Refinery, on the 
testing floor. Units have fusion welded Monel Metal 
shells and were built to customer’s specifications. 


48” dia. x 22’—6” long mud drum for a Vogt Water 
Tube Boiler designed to operate at 450# S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 


Battery of Absorption Columns in a Western Refinery. 
Units are 33” dia. x 41'—0” high and were stress 
relieved after welding. 


400 KV Industrial X-ray unit in our plate welding 
department. Exographs of welded seams can be quickly 
made because of the special motor operated rolls and 
traveling carriages which are adjustable to vessels of 


WS WAY ae any size. 
_Lowisyiu. AE~KY. : 





HENRY VOGT MACHINE CO. 


Incorporated 


LOUISVILLE, KENTUCKY 
BRANCH OFFICES: NEW YORK - PHILADELPHIA - CLEVELAND - CHICAGO - DALLAS 
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BUILDERS OF DEPENDABLE 
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HESE two Cooper-Bessemer diesels powering 

the Lebanon, Ohio, municipal power and light 
plant have been in continual service since Novem- 
ber, 1941. Maintenance cost is averaging less 
than 1 percent of engine cost per year. Here is a 
typical example of the maintenance economy 
demonstrated time and again in Cooper-Bessemer 
installations. 


How about operating economy and efficiency? 
Mr. L. F. Wertz, Lebanon's capable plant super- 
intendent, says, “Our fuel bill runs less than 
Ye cent per KW generated. Last month lube oil 
consumption cost us only .015 cents per KW. 
Bonds issued to finance our new plant are being 
retired much faster than originally estimated due 
to the earnings made possible by the efficiency 
of our Cooper-Bessemer Diesels.” Mr. Wertz might 
also tell you that power is delivered at a highly 





Two Cooper-Bessemer Type LS, 8- 
cylinder diesel engines driving 700 KW gener- 
ators in the municipally owned and operated 
light and power plant. Village of Lebanon, 
Ohio. Engines are rated 1000 hp at 300 rpm. 





competitive rate and that village-consumed 


power, valued at $12,000 per year, is furnished 
free. 


Modern, long-lived Cooper-Bessemer diesels are 
available in sizes and types for virtually all 
heavy-duty requirements, stationary or mobile. 
Contact the nearest Cooper-Bessemer office for 
complete details. 





CORPORATION 
Mit. Vernon, Ohio » Grove-Cify, Pa. 








New York, Washington, Gloucester, Dallas, Houston, 
St. Louis, Los Angeles. Seattle, San Francisco, and 


the Calmes Engineering Company, New Orleans, La. 


ENGINES FOR 112 YEARS 
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A complete Return to the 
Boiler System, including Feed 
Water Pump and Condensate 
Tank with their accessories, is 
part of the standard equip- 
ment with every standard 
AMESTEAM Generator. 
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AMESTEAM(onctatn 


AMESTEAM Generator provides power on an easy-to-handle, hard- 
to-beat basis, for the small and medium-sized plant. 

It's a complete, compact unit of power, automatic in operation. 
You simply connect water, fuel, electricity and steam . . . push the 
button... and let it go to work for you. And because it’s so easy to get 
at, any repairs, when necessary, can be completed in minimum time, 

This means that you get year after year operation without com- 
plications. You get all the power you need, in the easiest way 
possible. All because the AMESTEAM Generator has 100 years of 
Ames’ experience behind it. Write today for full information. 
AMESTEAM Generators come in units from 10 to 300 horsepower. 
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YPON twenty years of Continuous 
24-hours-a-day, 7-days-a-week 
service. The Pump, of necessity, is 
located in o pit 10 feet jn depth, 

i inches of water in the bot. 
tom and Plenty of Moisture on the 
side-walls, A tough job, requiring 
@ tough pump, . - Gnd yet over 
this long Period the user Says the 
only maintenance has been an oc. 
casional Packing! Other Warren 
Pumps at Phenolite, and elsewhere, 
are performing equally well. 

If your Pumping problem involves 
General Water Service, Boiler 
Feed, Paper Mil] Services, Process, 

ewatering, Condensate Return, 
Oil Handling, Hydraulic Pressures 
- ++ OF other Services, your inquiry 
will receive Prompt attention, 








F t t | if . 


WARREN PUMPS 





MPANY, INC. 
M PUMP CO 
WARREN ae MASS. 





Hartford 

it Houston 

Chicago Cleveland ~~ Orleans — New York WER © May 1946 
Atlanta = Boston “te Minneapolis Francisco — Seattle PO 

Indianapolis Los ie Richmond San 


Philadelphia 
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KELLOGG MODEL TESTING APPARATUS 


set up for determining end reactions and 
stresses in 1250 psi, 9OO F. steam line 








The scale model illustrated is of 12” 
1250 psi, 900 F. main steam piping. This 
layout connects three 430,000 Ib. per hour 
boilers to three 40,000 kw. turbines with 
interconnecting crossover piping and com- 
prises nine points of fixation and three 
intermediate restraints. 


The Kellogg model testing apparatus can 
supply accurate answers to problems, that 
if solved mathematically, would involve 
73 simultaneous equations—covering up to 
a ee 


KELLOG 


THE M. W. KELLOGG COMPANY .- 


Men mntn Sctoony-alat ante annie, Heat Exchangers. Pyrolytic end 
Sere hcinenon teeaie 


This apparatus, using scale models and 
electrical strain gauges capable of measur- 
ing load deflections to.one millionth of an 
inch, eliminates the possibility of error, re- 
duces figuring time and enables Kellogg to 
furnish piping assemblies with complete 
assurance that they will perform as re- 
quired. 

Thie destgh tendiarch be arvattuihla's0:eus 
sulting, power, process and marine en- 

Write today for copy of the new bulletin 
“Analyzing Piping Stresses by Tests of 
Models”. No obligation is involved. 


“Masterweid” pressure 


REPRESENTATIVES 


LOS ANGELES: 609 SOUTH GRAND 
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HOUSTON 2, TEXAS: 402 ESPERSON BLDG. 


225 BROADWAY, NEW YORK 7, N.Y. 


TULSA: PHILTOWER BLDG. 





Alkylation, 
Thermal and Polymerization Units - JUIK Processes 
tegen arene tye Plastic Refractories - Radial Brick Chimneys. 


JERSEY CITY, NEW JERSEY .- 
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That’s what the silky but tough fibres shredded from 
heatproof, fireproof, age-resistant crude asbestos do for 


Rockbestos A.V.C. wires and cables. They actually armor 
them against baking heat, oxidation, rotting fumes, oil, 
grease, and even flame, with insulation that is practically 
indestructible! 

This permanent asbestos insulation gives you wires and 
cables that guarantee dependable operation of power, control 
and lighting circuits in high ambient temperatures—near 
boilers, steam lines, furnaces, kilns, soaking pits or in hot 
tunnels—and assures trouble-free performance of equipment 
that must function without failure even though it operates 
under severe conditions. 

For permanent installations that practically eliminate 
maintenance and replacement use Rockbestos A.V.C. and 
All-Asbestos wires and cables—in 300 to 5000 volt ratings— 
single or multi-conductor—plain, lead sheathed or armored. 
Write for a catalog. 


ROCKBESTOS PRODUCTS CORP. 135 NICOLL ST., NEW HAVEN 4, CONN. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
LOS ANGELES SAN FRANCICSO SEATTLE PORTLAND, ORE. 
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A PERMANENT ROCKBESTOS CONSTRUC- 


TION THAT ASSURES LONG-LIVED SERVICE 


Rockbestos A.V.C. 600 Volt Power Cable above 
and similarly insulated Motor Lead Cable (Nat. 
Elec. Code Type AVA) have a maximum oper- 
ating temperature of 110°C (230°F.) and this 
permanent insulation: 


A tough impregnated asbestos yarn braid, re- 
sistant to heat, flame, moisture, oil, grease and 
corrosive fumes. 


Heat, flame and moisture resistant impregnated 
felted asbestos insulation that won’t dry out, 
crack, flow or rot. 


Asbestos-protected varnished cambric for high 
dielectric strength and added moisture resistance. 


Inner wall of impregnated felted asbestos with- 
stands conductor-heating overloads and won't 
bake brittle or burn. 


The conductor is perfectly and permanently 
centered in helically applied non-flowing insu- 
lation that provides greater current carrying 
capacity. 


One of 125 different constructions designed by Rock- 
bestos for severe or unusual operating conditions. 
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Vatuasle Zine Saved! 





BUSTRIBUTION DUCT gives you “Plug-in Power” for any machine set-up. 


51 i the PLANTS 


SPEED RECONVERSION WITH 
ButtDoc Duct Systems 


The ease and speed with which BullDog Electrical Distribu- 
tion Systems can be rearranged or relocated — without 
material loss—is today saving countless hours and expense 
in the reconversion of thousands of U. S. industrial plants 















































UNIVERSAL TROL-E-DUCT gives you “Flexible 
Lighting” which permits you to add and move lights 


without rewiring, or make radical changes in the light- : rene 
ing po ne any these. to peacetime production. 


By making plug-in power immediately available for any 
machine set-up— by providing moving power for cranes, 
hoists and portable tools — by furnishing flexible lighting 
circuits, these modern Bus Duct systems will help keep 
production at top speed and efficiency. 


If you would like to learn more about these completely 
flexible methods of power and light distribution, call a 
BullDog field engineer, or write for descriptive folders. 


BULLDOG 


Detroit 32, Michigan. In 





ag Also Manufacturers of 
mame 


? ' es eee Vacu-Break Safety Switches—SafTo 
y INDUSTRIAL TROL-E-DUCT gives you “Moving Products of Canada, Ltd., ’ sentdia fe apo? 
” + . . 7 i i use aneliboaras — owi'tc ras =— 
‘ Power” for Portable Tools, Cranes and Hoists—easily Verente. Field Oftlees te 
- 


All Principal Cities. Circuit Master Breakers. 





and quickly installed for ready mobile power. 





BULLDOG ELECTRIC PRODUCTS CO. 


f= 
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» Assured Safety 


v Efficient Operation 








V Minimum Fuel Costs... 


ee 









, <2 MADE SIMPLE BY NAVCO 
V Low M aintenan ce & ( Ny = high — of skill acquired by oe 
V Long, Trouble-Fre ANE waaael Fiping pasitous ‘a yout Guasmaies 


of an accurate and workmanlike Piping 
System. 


Life = 
( 
sitet 

‘4 


Consult Navco for your next Piping job 





NAWECO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 


WEW YORK © CHICAGO e CLEVELAND © BOSTON © ATLANTA ¢@ TULSA ¢ BUFFALO e¢ CINCINNATI 
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tireye 
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EXPLOSION PREVENTER 


A flame failure safeguard must react in- 
stantaneously to provide full protection 
against the explosion hazard of flame 
failure. 


Fireye is a photoelectric Flame Safe- 
guard. It is actuated by the direct light 
of the flame itself. Fireye acts instantly 
on flame failure to cut off fuel and 
sound an alarm. Thousands of industrial 
and U.S. Navy installations throughout 
the world testify to the superiority of 


this equipment. 


pee 
qnninnt WER 


WRITE FOR YOUR BULLETIN 102-C TODAY. 


ELECTRONIC FEEDWATER CONTROLS PHOTOELECTRIC FLAME MONITORS 
COMBUSTION CONTROL CORPORATION 


BROADWAY, CAMBRIDGE 42, MASSACHUSETTS 
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Iustration- 40 HP Model 


equipped with combination oil 


and gas burner. 


with a Cyclotherm Steam Generator 


Costs less to install, less to operate 


The many Cyclotherm Steam Generators now 
in use are setting new, high standards for efh- 
ciency and economy in steam production. The 
engineering “know-how” gained by Cyclotherm 
engineers from their experience with thousands 
of industrial and war service installations is 
built into every unit. This knowledge is the 
best assurance of Cyclotherm’s remarkable 
operating stamina and long-life service. 


Cyclotherm’s completely automatic opera- 
tion and exclusive principle of combustion and 
heat transfer maintain better than 80% operat- 
ing efficiency—hold fuel and operating costs 
to the minimum. 


Cyclotherm units are arranged for either oil 
or gas firing. A special combination oil and 
gas burner permits the change-over from one 


fuel to the other by merely throwing a switch. 


Use of Heavy Oil and Wide Range 
Modulation 


Cyclotherm units from 50 to 200 HP may be 
fired with heavy oil. These units may also be 
equipped with combination burners, firing 
either heavy oil or gas. Special automatic con- 
trols modulate the firing rate from 30% to 100% 
of fuel load in response to steam demands. 


Shipped as Complete Unit 


Cyclotherm units are shipped complete with 
boiler, burner, all accessories and controls as- 
sembled; fully piped, wired; test fired and ready 
to operate on arrival. They are compact and 
space saving, and require no special base. 


Write, wire or phone for more complete information. 


@YCLOTHERM STEAM GENERATORS 


CYCLOTHERM CORPORATION, 90 BROAD STREET, BOX 702, 
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FRONT LINE OF STOKER 














DESIGN 


Modern design practice, accepted by equipment manufacturers, 
consulting engineers and consumers, requires that new combus- 
tion equipment provide utilization flexibility that will permit 
the efficient use of the range of coals which are economically 
available in each market. 


BOW, 





The illustration shows how one manufacturer of underfeed 
stokers has provided water cooling for the tuyere rows and 
furnace to obtain independence from variations in the ash 
softening temperature, volatile content and size consist of the 
coals which can be satisfactorily used. 





The fuel specification for design purposes should include the 
critical characteristics of the range of coals which sound fuel 
planning forecasts as competitively available. The ability to 
select the best fuel value available at any time to obtain the 
lowest overall steam cost gives the highest dollar efficiency. 





The Fuel Investigation reveals that in most markets Fairmont 
Coal will continue to be an excellent value in the foreseeable 
future. Many Utilities and Industrials are using the character- 
istics of Fairmont Coal in their Fuel Design Specifications in 
order to insure proper Fuel Flexibility and low-cost steam for 
their new plants. 


MAIL COUPON TODAY 





FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N. Y. 


Write for Reference Bulletin No. 5 for the details on investment required for flexibility in plants requiring 
100,0003¢, 200,000%, or 60,000 of steam per hour. Your request will automatically put your name on our mailing 
. P546 
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Only a careful check would reveal the actual number of 
varied services for which Goulds dependable Double- 
Suction Centrifugal Pumps are being used in industries of 
all types. They have been shipped in large numbers since 
early 1900, have been constantly improved in design and 
operation. Today, standard units are economically pumping 
liquids ranging from water to crude oils! 

Made in a wide range of sizes, they pump from 100 to 
14,500 G.P.M. with heads up to 475 ft. depending on 
capacity. They are driven directly by electric motors, steam 
turbines, gasoline or Diesel engines, and through ““V”’ or 
flat belt drives from any power source. Note some of the 
specific applications and features of these pumps shown at 
the right. This is the kind of pump performance you want! 
For further details, write Pump Headquarters or your 
nearest Goulds office. 


Oulds PUMPS, INC. 


the PUMP FOR the JOB SENECA FALLS, N.Y. 
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AUTOMATIC COMBUSTION 






ASH STANDARD instruments offer you an immediate 
and particularly short route to 


LESS FUEL COSTS e LARGER BOILER CAPACITY 
SAVINGS IN MAINTENANCE 


This is so because through this AUTOMATIC CONTROL 
you dependably and continuously regulate fuel feed — 
regulate the boiler uptake damper — and meter the air 
needed for combustion. 

You can’t help but get the very best results in boiler room 
performance through such con- 
trol. You save every step of the 
way—you save in fuel required 
because there is no waste—you 
save in maintenance because of 
little attention required—you save 
through getting more steam rong 
less fuel—your boiler becomes a , 
bigger producer. 

These CASH STANDARD units, 
available in a number of varia- 
tion, can be combined to give you 
a cost-cutting Automatic Combus- 
tion Control System regardless of 
type of boiler or stoker or kind 
of fuel used. 


A.W. CASH COMPANY 


DECATUR, ILLINOIS 
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FURNACE 
DRAFT 
CONTROLLER 







This CASH STANDARD Furnace Draft Con- 
troller (which comes complete with Op- 
erating Power Cylinder) works from over- 
fire droft, regulating the boiler uptake 
d to a tant draft in 














AIR FLOW 
CONTROLLER 


This CASH STANDARD Master Controller 

gulates fuel feed. Locate 
it posite a Working from boiler 
pressure, it will adjust the rate of com- 
bustion by regulating the rate at which 
fuel lany kind of fuel) is supplied to the 
boiler furnace. And it will adjust the 
Air Flow Controller so the correct amount 
of air is supplied for proper combustion 
—hence, money saving. 





FUEL FEED 
CONTROLLER 


This CASH STANDARD 
Air Flow Controller me- 
ters the air needed for 
combustion. Install it 
near its damper. It is 
not affected by changes 
in fuel bed resistance 
or any other variables, 
because it meters air 
supply according to the 
differential pressure 
through the gas pass- 
ages of the beiler, do- 
ing Its pert to insure 
perfect combustion. 








CONTROLS . . VALVES 
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Pre-fabrication brings to piping the benefits of factory 
methods and factory equipment. Pre-fabricated piping 
production is planned by men of long experience in the 
practical possibilities and limitations of piping. It is prepared 
in plants equipped with modern machinery and staffed by 
highly skilled organizations, including pressure welders 
whose work can be insured. This provides the exact control 
of procedure and the careful maintenance of quality that 
are characteristic of the best factory production. 


Pre-fabricated piping is delivered to the job in a series 
of sub-assemblies ready to erect. All difficult operations 
have been performed .. . the sub-assemblies are com- 
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mercially practical, correctly aligned, heat treated and stress 
relieved where necessary, thoroughly cleaned, shop tested 
and inspected. Piping pre-fabricated by a qualified fabri- 
cator is better piping . . . it saves money, time and trouble. 


THE PIPE FABRICATION INSTITUTE 








“HE PHONE STARTED RINGING just as Harry 

Payne, Armstrong construction superintendent, was ty- 

ing his necktie. Betty let him answer it. ‘Don’t be long, 
Hon,” she said, ‘or we'll be late for the show.” 

Harry recognized the voice of the Armstrong District 
Manager and said, ‘Hello, Bob.” ‘Harry,’ Bob said. ‘Glad 
I caught you. Art Ward of Public Service phoned just after 
you left the office. They're finally ready for the heat insula- 
tion in their new power plant.” 

“Okay, Bob. I'll line up our crew tomorrow.” 

“Sorry,” Bob cut in. “Afraid we'll have to get started 
tonight. Ward says he knows it isn’t our fault that they've 
held us off all these weeks, but now we've got to finish it in 
14 days. We can, can’t we?” 

“Guess so,”” Harry replied, casting a wry look at Betty. 
“Do we have enough material in the warehouse ?”’ 


We have enough magnesia block and covering to get 
you started, and the factory promises to ship the rest of 
the material Tuesday.” 

“Well then, I'll start calling the men. Let's see. The 
crew on the Ajax job should be wind- 
ing it up now. Those men are right 
here in town. And over at Marion, the 
Stutz job is held up because their pipe 
has been delayed. So that crew can be 
shifted for a while... .” 

“Swell,” Bob replied. ‘See you in 
the morning.” 

Harry hung up and turned apolo- 
getically to his wife. “Sorry, Betty. 
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Looks like I'll have to be on the phone quite a while. . . 

Betty sighed. “But why does everybody have to come to 
Armstrong with all the rush jobs? And what'll we do with 
the tickets?” 

“Guess you'll have to treat Aunt Lily again,” said Harry. 

ee e 

This little story is typical. And while we're not asking 
for tough insulation jobs, when a customer is in a tight 
spot and we can lend a hand, we're glad to do it. We're 
able to, in most cases, because our resources are a little 
broader and more flexible than most contractors can offer. 
Maybe that’s why, as Betty says, customers seem to expect 
pretty remarkable service from Armstrong. 

Armstrong's Contract Service is conveniently near you, 
in 27 major industrial cities from coast to coast. If you 
would like the complete facts, send for our new folder, 
“Armstrong's Insulation Contract Service.’” We think you'll 
find it interesting. Just drop a card to Armstrong 
Cork Company, Building Materials Division, 7005 4 
Concord Street, Lancaster, Pennsylvania. : 


ARMSTRONG’S 


INDUSTRIAL INSULATION 


Complete Contract Service 


For All Temperatures 
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American industry flows through fairbanks valves 
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Union Bonnet Bronze Gate Valve 
for 200 Ibs. Steam, 400 Ibs. Water, 
Oil and Gas Pressure (Non-Shock) 


; 





While no picture can do full justice to rugged- 
ness of design and construction, the big cut- 
away view gives you at a glance the most 
important features of a widely applicable valve 
suited for severe operating conditions in proc- 


aha 
EL LL EL ” ‘ 


widibe 
ababaa 


0 = essing and other work. 

th — am @ @ @B Union bonnet construction provides for 
—= easy dismantling and reassembly where 
= frequent cleaning or inspection is neces- 

\ a — 


sary. Threads on outside of body are not 
subject to attack by fluids in line. 


oe @ @ & @ Heavy octagonal bonnet nut holds radial 
body bonnet joint in pressure-tight align- 
ment. 


greenest alloy wedges and renewable seat 
rings provide extra long service through 
hardness and resistance to corrosion under 
pressure. Valve may also be had with in- 
tegral bronze seats. 








AKT 


This valve is furnished with rising or non-rising 
stem. Low in maintenance cost, this 200 Ib. 
bronze gate valve is typical of the Fairbanks 
line of bronze, iron body, and all-iron valves. 
Write today for further information. 

b 


i 
i 


THE ietiaeY li) COMPANY \F ‘A 


393 LAFAYETTE STREET, NEW YORK 3, N. Y. 
520 Atlantic Ave., Boston 10, Mass. 748 M & M Bidg., Houston 2, Texas 15 Ferry St., Pittsburgh 22, Pa. 


IT’S WORTH LOOKING INTO BY EVERY INDUSTRIAL DISTRIBUTOR interested in a feature-crammed profit-building valve 
te item “made to order for orders” . . . strongly backed by the long-established name of a well-known manufacturer. 








ee 
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Home [Town Enterprise 





ona Nation-wide seale 





OTIS MAINTENANCE FOR OTIS ELEVATORS 





The men and women in your local Otis office — 
friends and neighbors of your townspeople — are 
working to maintain service on Otis elevators in 
your locality — at standards based on nation-wide 
experience. ; 

Your office and the 244 other Otis offices report 
regularly to headquarters on every elevator under 
Otis Maintenance Service, and standards for your 
locality are based on analyses of these nation-wide 
reports. If yours is a small freight elevator, it must 
compare favorably with 5,700 others in its class. 


If you have a high-speed gearless passenger in- 
‘ 
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stallation, it is graded against more than 3,000 
others in the same group. 

Otis Maintenance is a service by Otis for Otis 
elevator owners ... available at a flat monthly rate 


through your local Otis office. 





>. 
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RIC-wiL 


When specifying conduit for underground (or over- 
head) steam distribution lines insist on Ric-wiL to 
obtain these features for the most efficient, mainte- 
nance free, permanent system. 


All-welded construction means a pfessure-tight con- 
duit capable of meeting air-pressure test. Conduit 
casing is 16-gage corrugated iron, seam-welded and 
hot-dip galvanized after welding. Simplified con- 
nector is readily welded to smooth conduit ends, held 
in place by drive clamps . . . Ends of conduit are 
presealed at the factory with a heavy pre-cast cylinder 
to protect insulation during storage on the job and 
installation—regardless of water conditions en- 
countered ... Triple protection against the elements 
is insured by Ric-wiL specifications for conduit 
covering. First, a thick coating of high melting-point 
asphalt is applied over casing. Second, asbestos felt 


IC-WIL 
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High-rating thermal insulation of required thickness applied to 
21 ft. pipe—with sealed air space between insulation and housing. 


Structurally strong, shock proof conduit housing seam-welded and 
hot-dip galvanized — permitting installation in shallow trenches. 


Double coating of high melting-point asphalt, reinforced with 
felt wrapper—assuring long life and low maintenance. 


Stuffing-box preseal rings on ends of conduit protect against water 
damage during construction—permitting installation regardless 
of weather or trench conditions, 


Simplified connector speeds coupling of 21 ft. prefabricated 
sections in the field and facilitates making welded closures. 


Full-welded conduit design and field-welded connections insure 
pressure-tight system. Air test may be applied before backfilling. 


is tension wrapped around conduit before asphalt 
is set. Third, another coating of asphalt is applied, 
which is finally protected by spirally wrapped heavy 
kraft shipping paper . . . Installation is greatly 
simplified, saving time and money on the job. Pre- 
fabricated 21 ft. sections, also prefabricated acces- 
sories—including expansion loops, elbow, tee-branch 
and anchor units, are furnished with ends fitted for 
easy coupling in the field. Because of the conduit’s in- 
herent strength, only 18” of ground cover is required, 
even under trucking roads, minimizing excavation 
and back-fill. Pipes can be turned in conduit so 
that all pipe welding is done on top. Installation 
interferes little or none with other construction. 


If you have not yet used the full-welded Ric-wiL. 
Prefabricated Insulated Pipe Units, specify them on 
your next job and be assured of the best. Descriptive 
Catalog on request. 


INSULATED PIPE CONDUIT SYSTEMS 


AGENTS IM PRINCIPAL CITIES 





THE Ric-wiL COMPANY - CLEVELAND, OHIO 
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FROM LANDING MATS 


TO AUTO PARTS 


DAYTON V-BELT DRIVE 
ABSO SHOCKS 


~~ | a 
J : . ra >, 
o 2» i 2) pe 


of starts and stops of huge press 
that exerts pressure of 192 tons 


All during the war this huge mechanical press helped 
to make landing mats for emergency airfields. Now 
it is turning out auto parts. During these years this 
press has delivered its 192-ton blow tens of thou- 
sands of times. And each time the six Dayton 


V-Belts have helped to absorb the shocks of starting 


* 


ATTENTION POWER TRANS- 
MISSION ENGINEERS: 


There is a mill supply house near 
you that stocks Dayton V-Belts. 
A representative of this organiza- 
tion will gladly discuss your pow- 
er transmission drive problems 
with you. Look for this company 
under the trade name listing, 
“Dayton V-Belts” in the yellow 


pages of your telephone directory. 


* 


The Dayton No. 280 Catalog has 384 
pages of data that make selection of 
Dayton V-Belt Drives simple and easy. 
It’s free. Write The Dayton Rubber 
Manufacturing Company, Dayton 1, Ohio. 


E WORLD’S LARGEST 
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MANUFACTURER 


a) 


and stopping . . . without a single belt failure! 
Dayton V-Belts can stand such hard service because 
they are engineered to perform tough jobs, and 
built of specialized rubber for the particular work 
they have to do. Preferred by industry for power 
transmission drives, Dayton V-Belts can also solve 
your power drive problems. Write 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 


O F 
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SEAMLESS TUBING 


p= hofssusn, 
2 


NDUSTRY asked for a seamless tubing with high 

magnetic permeability, uniform ductility, softness, 
toughness, and corrosion resistant properties. We 
supplied it in Globeiron Seamless Tubing. Because 
of its right combination of all these properties, 
Globeiron is extensively used in the electrical and 
radio industries; housings for generators and motors 
are frequently fabricated from Globeiron. It is ex- 
tensively used for many pressure tubing applications. 
It can be worked hot or cold. 


Some of your tubing problems may be profitably 
solved through the use of Globeiron Seamless Tub- 
ing. Globe engineers, Globe laboratory facilities are 
at your service. Write for Bulletins 109A and 113. 


GLOBE STEEL TUBES CO. 
MILWAUKEE 4, WIS., U.S. A. 


Globeiron is a high purity, low carbon iron, 
often known as “ingot iron’, The physical 
properties of Globeiron make it ideal for diffi- 
cult forming operations, 


High Magnetic Permeability 


(Generator Housing) 


For « 
office 
“Mor 
color 
Dowe 


Housing for generators 
and motors may be thin- 
ner and lighter when made 
of Globeiron. The shell 
of the Dynamotor shown 
here is an example of 
Globeiron adaptability. 


Under the microscope 
(mag. 200x Nital Etch) 
Globeiron shows a uni- 
form structure of almost 
pure ferrite with onl) 
occasional patches of 
pearlite. 


%& PRESSURE TUBES 
% MECHANICAL TUBING 


te CONDENSER & HEAT EXCHANGER TUBES y%& GLOBEIRON HIGH PURITY IRON SEAMLESS TUBES 
wk GLOWELD WELDED STAINLESS STEEL TUBES ye SEAMLESS STAINLESS STEEL TUBES 
1946 
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e chemical way 


Power plant engineers—men who are responsible for efficient 
operation of heat-exchange equipment in leading industries 
have welcomed the Dowell chemical method of removing 
scale and sludge. 


Plants everywhere are learning that the Dowell method is 
safe, economical, rapid—and thorough. 


Dowell specialists do the entire job. They pre-inspect the 
equipment to be cleaned. They chemically analyze samples 
of deposits found in your plant. And after this careful prepara- 
tion, they bring with them the proper chemicals and adequate 
equipment to perform completely every stage of the treat- 
ment—to insure effective removal of the insulating deposits. 


DOWELL INCORPORATED . TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
New York « Philadelphia « Baltimore « Buffalo e« Cleveland e Cincinnati 
Chicago e« Detroit e St.Louis « Houston e KansasCity e Wichita 
Mt. Pleasant, Michigan e Salem, Illinois 
Long Beach, Casper: Dowell Affiliate—International Cementers, Inc. 


For complete details, call the nearest Dowell 
ofice for a free estimate. Ask for your copy of 
“More Power to America’s Industry’? —new 
color booklet which explains and illustrates 
Dowell’s thorough chemical cleaning service. 
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SPECIALISTS IN CHEMICAL CLEANING SERVICE 
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Every feature you waut tu a 
BRONZE 





GATE VALVE [7m 





Simplicity ... and sturdiness ... these are the two outstanding 
design characteristics of Kennedy Bronze Gate Valves. There are 
no small, quick-wearing parts that might cause undue maintenance 
expense. The heavy bodies and bonnets, large stems with heavily 
proportioned contact threads, long-proven disc mechanisms, large 
bonnet hexes and wide pipe-end hexes all combine to provide extra 
strength, long life and low maintenance expense. 

You can obtain these extra-value Kennedy Bronze Gate Valves r 
in a complete range of sizes and for all pressures up to 300-Ilb. steam. i = | i Hit 
They are available with non-rising stem, rising stem, quick-operating illite. ‘ i 
lever and outside screw and yoke ... screwed and flanged ... inside 
screwed bonnet and union bonnet... a type for every standard 
requirement. The 240 page Kennedy Catalog describes these valves 
in detail... your copy sent on request. 


Buy From Our Distributor 


aneniel 


hip 


%. 
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THE KENNEDY VALVE MFG. CO. 
Elmira, New York 
KV-113 


KENNEDY ccclucs- pepe fittings fire hydrants 


POWER ® May !946 









1—Bucket elevator hoisting coal 
to 600 ton bunker. 


2-—Flight conveyor over bunker. 


3—-Bunker. concentrating chutes 
and scales. 


4—Chutes from scales and gates 
to pulverizer feeders. 





Engineering the Equipment 
to fit the need 


FAIRFIELD 


Coal Handling 
SYSTEM 


Existing conditions—plant location—type of 
structure—all are factors in determining the 
most satisfactory method of handling coal in 
the modern power plant. 


Shown is a typical example of how Fairfield 
engineered a complete coal handling system 
from car to storage to bunker to pulverizers 
—with minimum of labor required and with 
full automatic handling—at the rate of 75 
tons per hour. 


The plant has four 100,000 lb. boilers fired 
by pulverized coal. The coal is handled 
automatically from car by means of a track 
hopper — reciprocating feeder and bucket 
elevator and chute to initial pile for ground 
storage. A bucket elevator hoists coal to 
suspension type steel bunker inside the 
power plant from which concentrating 
chutes deliver it to automatic scales and 
gates to pulverizer feeders. 

Consult Fairfield on your coal and ash handling sys- 
tems. They have the experience—the engineering 


“know how’—the facilities for designing—building and 
erecting the complete system. 





THE FAIRFIELD 





ENGINEERING CO. 


from which point coal is stored by bulldozer shown. Buclders og Coal and rhsh Handling Equipment 
320 CHICAGO AVENUE ** * MARION, OHIO 


Above: Ground storage elevator forming initial pile 





: POWER @ May 1946 269 








Dependable -- Long-lasting - -Versatile 


GLOBE and ANGLE Valves 


Slip-on renewable disc with insert. The 
regularly-supplied insert, made of an 

asbestos composition, is suitable for 

150 Ib. steam—300 Ib. oil, water, gas 

or air. Other available inserts of rub- 
ber, leather or metal are renewable y 
separately and are interchangeable. ? 


a 





\ This slip-on disc bronze valve was originated, 
developed and improved by Reading-—Pratt & Cady. Essential 
to fullest performance are disc guides, cast in the bodies 
and machined, which extend down to the body seats. This is 
a versatile valve because a soft disc insert gives a tight 
closure in a globe type valve, basically a throttling type. 

Reading—Pratt & Cady distributors are located in 
principal cities. 


Reading Cast Steel Valves and Fittings ¢ Pratt & Cady Brass and Iron Valves 


d’Este Automatic Regulating Valves 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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Che Secret of AMERICAN - 2+7=3 


Onty AMERICAN FLEXIBLE COUPLINGS have two identical jaw flanges 
connected by one square floating center member. Three sturdy parts of the correct 
materials for each of the three applications - for average mechanical power appli- 
cations - for medium torque transmitting applications - for most severe mechanical 
power applications. 







lilustrated here is the unique feature of the square floating center member... A 
~~ \ centrifugal lubrication unit of high strength alloy metals. This replaceable self-lubri- 
‘ ‘ cating bearing strip on each of the four sides of the center. member assures long life 
s to the coupling . . . Can be replaced 
without tearing down the 
unit or disturbing connect- 
ed machines. 


In this particular appli- 
cation illustrated, the jaw 
flanges are high strengt 
alloy iron, and the center 
member is high strength 
alloy iron as well. This is 
the Series ‘A’ for the average mechan- 
ical power application. 


Write for new bulletin giving full detads 
and specifications on this and the med- 
ium and heavy power applications of 
American Flexible Couplings... the only 
3 part flexible couplings. 


Series “‘A"’ for average mechanica power tpplication here 
illustrated. Note cross sectional construction of this American 
Flexible Coupling above. \ 





* 





Note the sturdy hubs and the machined 





Center member with self-lubricating patented 
beoring strips replaceable without teoring 
% down machinery 


Note the two porollel jaws of 
the jaw flanges which hold the 
center member. 


jaws of each jaw flange offering a per- 
fect fit for the center member which 
floats across the face of eoch flange 
at right angles. 


AMERICAN FLEXIBLE COUPLING CO. 


DIVISION OF 





J. A. ZURN MFG. CO., ERIE, PENNA. 
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NO. 33 FOR STEAM 














NO. 227 FOR WATER 


MASONEILAN 





USE A MASONEILAN STRAINER 


in all water, steam or air lines to pro- 
tect valves, traps, etc., from scale, dirt 
or other foreign matter. These strain- 
ers are precision-built for long reliable 
service. They cost no more than 
others. Sizes 4", 114”. 


REGULATORS 


PROVIDE BIG SAVINGS 





Through Accurate Performance, 
Less Maintenance and Long Life 


Noteworthy among the many 
performance 
Masoneilan Pressure Regulators 
are that they reduce waste by hold- 
ing pressures where you want 
them ...cut maintenance to the 


advantages of 


bone because of their rugged con- 
struction and simplicity of opera- 


tion ... reduce production delays 
by minimizing time-out for servic- 
ing. Masoneilan Pressure Regu- 
lators are available for steam, air 
and water reducing service. 

Catalog 73 gives complete in- 
formation on these and other types 
of regulators. Write for copy. 


MASON-NEILAN REGULATOR COMPANY 


1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


New York Chicago 


St. Louis 


Philadelphia Houston 


Pittsburgh Tulsa Los Angeles Cleveland Atlanta San Francisco 


Mason Regulator Co. of Canada, Ltd., Montreal, Canada 












Mason-Neilan 
Equipment 
Stocked by: 


Allen & Reed, Inc., Providence, R. I. 
Appleby Bros. & Whittaker, Harrisburg, Peiina, 
Atlantic Pipe & Supply Co., Boston, Mass. 
Babbitt Steam Specialty Co., 
New Bedford, Mass. 
Barclay Ayers & Bertsch Co., Grand Rapids, 
Michigan 
Barrett-Christie Co., Chicago, Ill. 
Berkshire Mill Supply, Pittsfield, Mass. 
W. L. Blake & Co., Portland, Me. 
Boston Pipe & Fittings Co., Cambridge, Mass. 
Braman Dow & Co., Boston, Mass. 
Burns Bros., Syracuse, N. Y. 
Carolina Supply Co., Greenville, S. C. 
W. A. Case & Son Mfg. Co., Buffalo, N. Y. 
Central Supply Co., Fresno, Calif. 
Chandler-Boyd Co., Pittsburgh, Penna. 
Coon-De Visser Co., Detroit, Mich. 
M. J. Daly & Sons Inc., Waterbury, Conn. 
Desco Corp., Wilmington, Del. 
Dillon Supply Co., Durham & Raleigh, N. C. 
J. E. Dilworth Co., Memphis, Tenn. 
J. E. Dilworth Co., Vicksburg, Miss. 
Dixie Mill Supply Co., New Orleans, La. 
Morton MclI. Dukehart, Baltimore, Md. 
Evansville Supply Co., Evansville, Ind. 
Fitchburg Plumbing Supply Co., 
Fitchburg, Mass. 
Fleming & Moore Supply Co., Savannah, Ga. 
Galloup Pipe & Supply Co., Battle Creek, Mich. 
General Fire Ext. Co., Providence, R. I. 
Grinnell Corp., Atlanta, Ga. 
Grinnell Co., Inc., Cleveland, Ohio 
Grinnell Co., Inc., Cranston, R. I. 
Grinnell Co., Inc., Philadelphia, Pa. 
Hajoca Corp., Chattanooga, Tenn. 
Hamacher & Williams, Milwaukee, Wis. 
Holyoke Valve & Hydrant Co., Holyoke, Mass, 
Indianapolis Belting & Supply Co., 
Indianapolis, Ind. 
The Knapp Supply Co., Muncie, Ind. 
Laib Co., Louisville, Ky. 
Laib Supply Co., Louisville, Ky. 
Lang Co., Salt Lake City, Utah 
Maintenance Engineering Co., Houston, | exas 
Marsden & Wasserman, Inc., 
Hartford, Conn. 
Mason Equipment Co., Toledo, Ohio 
James McGraw, Inc., Richmond, Va. 
‘The C. S. Mersick & Co., New Haven, Conn. 
Metropolitan Pipe & Supply Co., 
Cambridge, Mass. 
Chas. Millar & Son Co., Binghamton, N. Y. 
Chas. Millar & Son Co., Springfield, Mass. 
Chas. Millar & Son Co., Utica, N. Y. 
J.J. Morin Inc., Laconia, N. H. 
Noland Co., Roanoke, Va. 
O'Brien Equipment Company, St. Louis, Mo. 
Pennypacker Supply Co., Philadelphia, Penna. 
Henry A. Petter Supply Co., Paducah, Ky. 
Portland Engineering Co., Portland, Oregon 
Providence Pipe & Sprinkler, Providence, K. L. 
Reichle Supply Co., Saginaw, Mich. 
R. I. Supply & Engineering Co., 
Providence, R. L. 
Root-Neal & Co., Buffalo, N. Y. 
The Ross-Willoughby Co., Columbus, Ohio 
San Antonio Machine & Supply Co., 
San Antonio, Texas 
Savannah Ship Chandlery & Supply Co., 
Savannah, Ga. 
Smith-Courtney Co., Richmond, Va. 
Smith-Monroe Co., South Bend, Ind. 
Thos. Somerville Co., Washington, D. C. 
Steam Supply & Rubber Co., Seattle, Wash. 
Stritt & Priebe, Inc., Buffalo, N. Y. 
The Textile Mill Supply Co., Charlotte, N. C. 
The Henry Walke Co., Norfolk, Va. 
Walworth Co., Boston, Mass. 
Warren & Bailey Co., Los Angeles, Calif. 
Washburn-Garfield Co., Worcester, Mass. 
Woodward, Wight & Co., Ltd., New Orleans, La. 
The Young & Vann Supply Co., 
Birmingham, Ala. 
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LONG RADIUS 
AMERICAN STANDARD 
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2) LONG RADIUS 
LONG TANGENT 
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SIZES: 3/4” TO 12”, INCLUSIVE 


All dimensions conform to the 
American Standard for Steel Butt- 
Welding Fittings ASA B16.9. Unless 
order specifies otherwise, these 
“ASA Elbows” will be furnished. 


‘ 


4) SHORT RADIUS 
LONG TANGENT 


C/E=1M%D 
| —o 











AT 








~ 
SIZES: 2” TO 20”, INCLUSIVE 


NYolil-Maclelitl Mel Mae Wy. Wall ole) 7am ol tT 
with long integral tangent on each 
end—an exclusive Midwest feature 
that saves time and pipe, and 
sometimes eliminates an extra 
weld. 


5) LONG RADIUS 
REDUCING 


C/E =1%D* 


“a 











SIZES: 14” TO 24”, INCLUSIVE 


These OD sizes are short radius but 
have the exclusive Midwest long 
tangents that save pipe and make 
it possible to line up the fitting and 
pipe more quickly and accurately. 


SYMBOLS: 





SIZES: 2” TO 12”*, INCLUSIVE 


Only Midwest makes the reducing 
welding elbow which takes the 
place of a straight elbow and a 
reducer. It eliminates one weld, 
cuts installation cost, and reduces 
pressure drop. 


C/E—Center-to-End Dimension 


D — Normal Pipe Size 


R— Radius 


T=Length of Tangent 
*D — Dimension is Larger Pipe Size 


3 Us 








SIZES: 1” TO 12”, INCLUSIVE 


Where space limitations prevent 
the use of “ASA Elbows” or Mid- 
west “Long Tangent” Elbows shown 
at left, these short turn elbows with- 
out tangents are recommended. 














and many advantages 


SK Combination Reducing Valves and Desuperheaters eliminate unnec- 
essary equipment, permit automatic control of steam pressure and 
temperature, and reduce maintenance to the point where it is practi- 
cally negligible. The easy, long-lived operation of these valves is a 
= of simple, sturdy, balanced construction. No separate desuper- 

eaters are needed where the entire quantity of steam passing through 
the valve must be desuperheated. 


The pressure regulator that positions the valve spindle, and the tem- 
perature regulator that controls the amount of desuperheater water 
injected, may be operated by air, oil or electricity. 


Desuperheating water, supplied at a pressure of approximately 40 

pounds above initial steam pressure, is injected at the point of highest 

velocity in the reducing valve. This results in a thorough mixture with -.. right angle 
the steam and eliminates the need for a separator. valve 


The SK Combined Reducing Valve and Desuperheater will handle from 
0 to 900,000 pounds of steam per hour and is designed to receive steam 
from high pressure boilers operating at 1800 pounds pressure and 950 
degrees Fahrenheit and reduce it to any desired pressure and temper- 
ature. It is available as a straight valve or a right angle valve. 


Write for Bulletin 8-R-D. 


SCHUTTE & KOERTING COMPANY 


1150 THOMPSON STREET, PHILADELPHIA 22, PA. JET APPARATUS - HEAT TRANSFER EQUIPMENT . STRAINERS 
CONDENSERS AND VACUUM PUMPS - OIL BURNING EQUIP 
MENT ROTAMETERS AND FLOW INDICATORS - RADIAFIN TUBES 
VALVES « SPRAY NOZZLES AND ATOMIZERS . SEAR PUMPS 
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cet Full Steam Pressure in 







Automatically! 


Find Out how to get fast, efficient 


steam at lowest cost—full steam pres- 


4 
7 
4 
t 
| 
t 
sure in as little as 18 minutes... . 
s 
| Learn How jou save as much as ; 
50% of your valuable floor space 4 
through the Powermaster’s compact, all- 


in-one-unit design .. . 


; See Why no stack is needed for 
draft—why the Powermaster requires 


only a small vent to carry off combus- 









4 


4 
Vee 
Discover the Powermaster’s excep- 


tionally clean operation, enabling you | AUTOMATIC STEAM GENERATING UNIT 


to keep your boiler room spotless and 


tion gases... 


Designed for light-oil and heavy-oil firing, the Powermaster 
gives you dependable steam with the flick of a switch. Boiler, 
oil burner, condensate return and control systems are combined 
; Get This new Bulletin #1214 and in one compact unit. Tested to A. S. M. E. standards, shipped 
learn how the 60-year-old O & S complete and installed in a few hours. 


policy of “one-company responsibility” 


saves you plenty of steam generating ORR & SEMBOWER.... 


“headaches” .. . READING, PENNSYLVANIA 
District Offices: BOSTON - CHICAGO - CLEVELAND -NEW YORK -PHILADELPHIA- SEATTLE 


dust-free . . . 
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x ORR & SEMBOWER, INC. . 
892 MORGANTOWN ROAD + 
PLEASE * READING, PENNSYLVANIA * 
: CLIP AND * a mage Pao aa O & S Powermaster Bulletin #1214, + 
‘| x without obligation, to: ‘ 
| MAIL THIS AM ee ‘i 
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No. 2 


in a series 





WATER IS NECESSARY 


> The conditioning of water for boiler feed should 
not stop at softening if maximum efficiency of oper- 
ation is to be maintained. The softened water still 
contains corrosive gases, such as oxygen and free 
CO,, which cause pitting and corrosion in boilers 
and steam lines. To remove these equipment-damag- 
ing gases, deaeration of the treated water and the 
condensate return is necessary. This process should 
be carried out in conjunction with softening and— aii al 
in the interest of efficiency—in the softener unit. ——-— 


























Graver Hot Process Softening and Deaeration System 
This equipment is a single, compact unit with built-in Heating and Deaer- 
ating facilities to perform the complete operation of boiler feed water 
conditioning. In the operation of the deaerating system the heated and 
treated water from the sedimentation tank flows by gravity into a distribu- 
tion tray, and is then discharged over a long narrow weir through a high 
velocity jet of steam which reheats the water to the temperature of the steam, 
breaking it into minute particles, thus releasing the oxygen and free CO, 
gases as shown in the diagram. . 


Graver Deaerator Is Highly Effective 
The Graver Deaerator is effective at extremely low flow and at its maximum 
capacity. With this equipment CO) gas is entirely eliminated from the treated 
water and oxygen is removed to 0.003 cc per liter, as determined by standard 


oxygen test methods. The Graver Deaerator is designed to eliminate moving Water Softener with built-in Deaerating 
parts, springs or lever arms, subject to attack by corrosion. equipment. 


Cross section view of Graver Hot Process 


Graver Preheaters and Deaerators are also available as separate units for heating 
and deaeration of boiler feed water. They can be furnished with storage tanks for 
any given capacity. 


For complete details on this or any other type water conditioning equipment con- 
sult Graver. Write, wire or phone for immediate attention. There’s no obligation. 





Process Equipment Division of 


GRAVER TANK & MFG. (0. INC 
General Offices: 4809-25 Tod Ave., East Chicago, Ind. 


NEW YORK CHICAGO CATASAUQUA, PA. TULSA, OKLA. 
PHILADELPHIA PORT ARTHUR, TEX. 
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Ho? Process Water Softeners + Zeolite Water Softeners * Water Filters 
Taste and Odor Removal! Filters + fron Removal Filters * Oil 
Removal Filters > Chemica! Mixing and Proportioning Equipm¢” 

Demineralizers 
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User Reports 75% Reduction in Cooking Time 


Correct drainage of condensate from 
steam jacketed kettles, vats, cylinders, 


pans and similar equipment can save 
time and save steam. The table below f Bottom inlet Side inlet, 

































































contrasts proper trapping with drain- oo cnatnenaes 
age through a cracked valve. This is : 
substantiated by other reports: a Chi- Some Tips Regarding Drainage of 
cago firm reduced cooking time on ket- Steam Jacketed Equipment * 
tles 75%—from 40 minutes to 10 min- ® Use one trap for each © For fast heating use an 
n . . . se 
utes; a California packing Company te unit. Armstrong trap with extra 
duced average cooking time from 27 to @ Install trap close to and air handling capacity. 
17 minutes; other companies report below unit. © For medium speed heating 
similar benefits. ® Use ample size steam sup- use standard Armstrong 
The reasons for these results are two: ae — : 
1. Armstrong Tren deena — a © Size return lines to prevent °¢ For slow cooking use 
, . 8 : P . & ei nd excessive back pressures. smaller size trap. 
g stea - leakage, big air venting capacity, * Complete data with engineering charts and tables given on page 
ability to discharge condensate as fast 29 of the Armstrong Steam Trap Book. Ask for a copy. 
as it accumulates regardless of tem- 
perature. = 
2. Armstrong recommendations — 
covering trap selection and installation Table showing cost of various sized steam leaks at 100 pound 
practice. Based on tests and experi- pressure (assuming steam costs 50 cents per 1000 Ibs.) 
ence on thousands of installations. in one Lb. Steam Wasted Total Cost | Total Cost 
Armstrong traps are sold through pndeadinenal EE donsnincn ations —— 
leading distributors everywhere on a 1/2” 835,000 | $417.50 $5,010.00 
basis of “satisfaction guaranteed”. For 1/4” | 210,000 = “< 
better trapping, write to io 13,089 oe ' 
Armstrong Machine Works asia eee | — a mast 
812 Mapl a ch. (For ste 50 Ibs. , the waste is about 75% of the above fig- 
_ St , Three Rivers, Mich pera = 30 ibs, it is cout 50%; and - 5 ibe., the 4. diy pr 25%) 












<2, ARMSTRONG — 
| oa 
CE Over a Million in Use...For Power... Process... Heating 
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HERE’S HOW IT WORKS 
oes SIMPLE, ISN’T IT 2 


Note that only the HUB is threaded. Screw-head seats itself 
against offset in bushing. As the screw is turned, the sheave is 
drawn up—wedged —with a firmness equivalent to a shrunk- 
on fit, whether the shaft is standard or normally undersize. 


Patent applied for 


THE SYMBOL THAT CAME TO LIFE 


The man who walks into your factory 
wearing this symbol is the living embod- 
iment of a service which gives you the 
correct answer to your problems in effi- 
cient mechanical transmission of power. 
He is the Dodge Transmissioneer. 





Note that here only the BUSHING is threaded. Screw-head 
seats itself against face of hub. As the screw is turned, the 
wedge is disengaged. Due to its steep taper, the bushing 
disengages with less effort than in any other sheave. 





Here is the simplest, surest mechanism 
ever devised for holding wheels to shafts. 
No flange. No collar. No protruding parts. 
Easy on—easy off—and holds fast! Breaks 
all speed records in mounting and de- 
mounting. Slip it on, line it up and tight- 


- SHEAVE 


en while sighting... A complete range of 
stock sizes, from Dual Duty to C and D. 
For details call the Dodge Transmission- 
eer, your local Dodge distributor. Look 
fos his name under ‘‘Power Transmission 
Equipment”’ in classified phone directory. 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


Copyright, 1946, Dodge Mfg. Corp- 
wd 











ETCHING COMPANY OF AMERICA, 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
1520 MONTANA STREET, CHICAGO 14, 
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It takes four ordinary atomizers to match 
the performance of one ENCO Wide Range 
Mechanical Atomizer. With a capacity range 
of 8 to 1, this atomizer is able to reduce the 
normal number of burner tip changes between 


low bank loads and high peak loads. 


Burner tip changing time is substantially cut 
—boiler room operating costs go down. And, in 
these days of close-margin production that 
means much. 


The ENCO Wide Range Mechanical Atom- 
izer permits operation on oil or in combination 
with pulverized coal and gas burners. It can 
handle any grade of liquid fuel prepared for 
mechanical atomization. AND — no matter 
how sudden the load change, it provides means 
for instant adjustment, assuring safe operation 
at all loads. 


The ENCO Wide Range Mechanical Atom- 
izer can help you, too, by making valuable 
dollar-savings in production time. 


Write today for additional information. 
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| wide range 
.. the NCO MECHANICAL ATOMIZER 











A complete line of gas and liquid fuel burners are 
designed and built by ENCO to meet the wide 
range of capacity requirements of steam plants, 
refineries, kilns and industrial process furnaces. 
Two of these are: 


ENCO Steam Atomizing 
Oil Burner 







ENCO Standard (Mechani- 
cal Atomizing) Oil Burner 


All types of ENCO Atomizers are interchangeable quickly 
and easily. 











wes 04 es: sauna = 


The Engineer Company — a] 
also produces: ; 
Enco Streamline Baffles 
Enco Air Registers : 
Enco Fuel Oil Pumping and Heating 
Units 
Enco Automatic Oil-Electric Ignition 
System 
Enco Automatic Combustion Control 


THE ENGINEER COMPANY | 
75 West Street 
New York 6, New York 


Canadian Representative: er oe 
F. J. Raskin, Ltd., 370 Rachel E., Montreal, P, Q.. 








Here is an atomizer with a capacity range of 8 to] 
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Owelve Years of Crouble-free Service — 
—with CRYSTOLON BRICK 


(left) CRYSTOLON _ Brick 
after three years of service 
in a school boiler furnace 
look the same as the day 


they were installed. 


(right) Unretouched photo- 
graph of the same CRYSTO- 
LON Brick after 12 years of 
service. When soot was 
scraped way, the surface of 
the brick was found to be in 


perfect condition. 


CRYSTOLON Brick are densely made of silicon carbide plus a 
minimum of a refractory bond. These highly refractory brick are 
physically rugged, chemically inert and resistant to abrasion. 
Coal ash slag cannot penetrate the hard, dense surface of 
CRYSTOLON Brick and this makes clinker removal a short, easy 
operation as well as guaranteeing long, trouble-free service. 


NORTON COMPANY — Worcester 6, Mass. 


NORTON §822% REFRACTORIES 
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THE PAUL B. HUYETTE CO., 






Tis9o| SO“ ANNIVERSARY [ove 


he PAUL B. HUYETTE CO., Inc. 
TN deates its 50th Anniversary 
this year, and takes this opportunity 
to express its appreciation of the 
patronage it has enjoyed from the 
Power Plant industry during the 
half-century just completed. Great 
changes have taken place in that 


401 N. Broad Street 
PHILADELPHIA 8, PA. 
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industry since young Paul B. Huyette 
founded this business in 1896... 
and who knows what tremendous 
changes will take place in the next 
50 years? But it is our purpose to 
see that there will be no change in 
the quality of Huyette products and 
Huyette service. 

President ° 


205 €420d Street 
NEW YORK 17, N. Y, 




















































COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 


“aeigenyet 


—— 


Headquarters for BRASS, BRONZE, and COPPER 
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Condenser and Heat Exchanger Tubes 


Wide Range of Corrosion-Resistant Alloys 





The selection of the most economical 
and satisfactory condenser or heat ex- 
changer tubes is a problem which every 
power plant engineer must answer from 
time to time. The frequency with which 
this matter comes up for consideration de- 
pends upon the size and the age of the 
plant, and the severity of the corrosive 
conditions. Our object is to present in- 
formation, as briefly as possible, which will 
help the engineer in his selection of an 
alloy which will give the greatest satisfac- 
tion and longest life. 

During the past thirty years the replace- 
ment of corroded condenser and heat ex- 
changer tubes has become more compli- 
cated because of the many changes which 
have taken place during this period. Thirty 
years ago there were essentially only four 
commercial copper-base alloys to choose 
from—Copper, Muntz Metal, 70-30 Brass 
and Admiralty. Today there are at least 
a dozen different alloys. 


Influence of Alloy Composition 

Corrosion research data show that small 
additions of certain metals to copper base 
alloys have a very marked influence on 
the rate of corrosion from sea water, fresh 
water, brackish water and polluted water. 
Tin, aluminum, nickel, zinc, iron, arsenic, 
etc., alloyed with copper singly or in com- 
bination, have resulted in the development 
of superior alloys. 


Factors Influencing Rate of Corrosion 


In a number of instances, the replace- 
ment of worn-out, corroded condenser and 
heat exchanger tubes with tubing made 
from an alloy which had previously given 
many years of service, has not worked out 
as well as expected. There are many factors 
which may contribute towards this situa- 
tion. We find that harbor waters are be- 
coming more and more polluted by indus- 
trial wastes and sewage. Again, operating 
conditions in many instances are more 
severe—the condenser service hours per 
year have in many instances been increased 
considerably, sometimes approaching al- 
most continual operation. Frequently, this 
has a very pronounced effect on the life of 
the tubes, depending upon the alloy and 
seasonal variation in the composition of 
cooling water or steam. Also, greater quan- 
tities of water at higher velocities may be 
forced through condensers either to raise 
their efficiency or, in some cases, to make 
possible their use when larger condensers 
are actually needed. The use of larger ca- 
pacity pumps may increase waterflow and 
turbulence. 

In cases where chlorination is success- 
fully practiced on old tubes, it is found that 
chlorination used on new tubes sometimes 
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prevents the formation of a tenacious pro- 
tective corrosion film, and contributes to 
premature failure. When changes in opera- 
tion are contemplated, it is well to consider 
their possible effect on tube life and select 
the alloy which will be the most satisfac- 
tory one for the new conditions. 


Duronze IV—One of the finest condenser 
tube alloys. Excellent corrosion resistance 
to sea water, and polluted brackish water. 
Highly recommended for seaboard power 
plants. 


Cupro-Nickel 70-30—Excellent corrosion 
resistance to sea water; resists impinge- 
ment corrosion from high water velocities. 
Good resistance to stress corrosion and 
higher operating temperatures. Most re- 
sistant of this group of copper-base alloys 
to the action of ammonium hydroxide. 





— 


U. S. Navy specifies this alloy for war 
ships and other vessels. 


Cuzinal (aluminum brass)—Resists im- 
pingement corrosion from high velocity 
and trapped air bubbles in sea water. 


Arsenical Admiralty— Good general cor- 
rosion resistance to sea water. Resists de- 
zincification. Recommended for low water 
velocities only. 


Red Brass—Excellent-to-good corrosion 
resistance to most inland fresh waters. 
Practically immune to dezincification. 


Arsenical Muntz Metal—Good corro- 
sion resistance to fresh waters. Contains 
arsenic as a dezincification inhibitor. 


Arsenical Copper — Enxcellent-to-good 
corrosion resistance to most inland fresh 
waters. 

For more complete information, technical 
data and the results of corrosion studies, 
write for 112-page Condenser Tube Manual. 
For assistance in selecting the most suit- 
able condenser tube alloy, contact our 
Technical Service Department through 
your nearest Bridgeport office. 


CONDENSER AND HEAT EXCHANGER TUBES 





Cupro Nickel 
Duronze lv 70-30 


Cuzinal 


Arsenical Arsenical 
M 


A Arsenical 
Admiralty Red Brass 


untz Copper 





ANALYSIS 
Copper 
Aluminum 
Tin 
Zinc 

Phosphorus 
Arsenic 
Nickel 
Iron 
Manganese 


99.6+ 





MECHANICAL PROPERTIES 

Ten. Strength pa fe 

Yid. Strength psi fHard* 

(@4% extens. Soft 22,000 
under load) 

Elongation & In a (ene? 


Rockwell {Hard* 
Hardness Soft 


60,000 





PHYSICAL CONSTANTS 
Melting Pt. (Liq)*F 
Density, Ibs. /cu. In. 
Coeff. Therm. Exp.per 
°F from 77°F to 572°F 
x10-6 J 
Therma!Conduct.Btu/sq } 
ft/ft/hr/*F @ 68°F f 
Elec. Cond. % IACS 
w 68°F Soft } 17.0 4.6 
Mod.ofElas.(Tension)psi. 17,500,000 22,000,000 


9.0 


46 17 


71 


28 
15,000,000 





FABRICATION PROPERTIES 

Machinability Rating** 20 20 
Cold Working G G 
Hot Working G G 


Hot Working Range °F 1700-1900 


30 20 40 
E E F 2 
G E E 


F > 
1200-1450 1450-1650 1150-1450 11400-1600 





SPECIFICATIONS 

A.3.T.M. Blll- Blll- 
Al Bronze 70-30 

‘Cupro-Nickel 

Federal 

Navy 44T39A 

44T40Int. 

Army 

AMS 





Blil- Bll1- Bill- 
Admiralty fed Brass Muntz 
Type B 
WW-T-756 
4477 
Int. 








* Hard temper—values are for temper suitable for d 





** Machinability rating—free cutting brass—100. 
E—Excellent G—Good F—Fair P—Poor 


installation. 


All figures are nominal values and should not be used as specifications. 


-BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. ° 


ESTABLISHED 1865 
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ANOTHER EXAMPLE OF JOHNSON INDIVIDUAL ROOM CONTRO, 7 
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SAVE FUEL IN “DARK” OFFICES 
with JOHNSON -alomatic Dual “7emperature CONTROL 


Public Service Building, Portland, Oregon. A. E. Doyle and Associates, architects. Kendall Heating Co., mechanical contractors. 


SINCE 1928, with Johnson Dual control of room tem- 
peratures, the Public Service Building in Portland, Ore- 
gon, has saved countless tons of fuel which a building of 
that size otherwise would have consumed. When the day’s 
work is done, a reduced economy temperature is main- 
tained in the rooms which are not in use. Tenants who 
work “overtime” merely push a button on the Johnson 
Dual thermostats in their offices. Thus, only the occupied 
spaces, suggested by the lighted windows in the illustra- 
tion, are heated to 70°. 


There are 274 Johnson Dual thermostats which con- 
trol the Johnson valves on 440 radiators in this modern 
office building. Each of those thermostats is arranged to 
Maintain, automatically, either of two temperatures—a 
suitable “occupancy” temperature of, say, 70°, and re- 
duced “economy” temperature for non-occupancy hours. 
At the close of the normal business day, all of the thermo- 
stats in the building are set to the lower temperature. by 
aclock or manual switch at the operating engineer's sta- 
tion. Tenants who return to work in the evening restore 
the occupancy temperature setting readily, at their own 


thermostats. Later on, the central switch again resets the 
system to operate at the economy temperature level for 
the rest of the night. 

Temperature comfort for each tenant is modern build- 
ing service. Substantial fuel saving for building budgets 
is modern building management. All buildings, new or 
old. find individual room temperature control extremely 
valuable. Regardless of climatic conditions, or of the 
particular problems involved, Johnson Automatic Tem- 
perature Control systems are designed and built to “fit 
the need.” 

Johnson designs, manufactures, installs and services 
its automatic temperature control systems. Completing 
the whole job is the proved method for assured satisfac- 
tion. Whatever the problem in automatic regulation of 
heating, ventilating and air conditioning, Johnson engi- 
neers are prepared to cooperate. The Johnson nation- 
wide organization places experts near by. Consultation 
does not obligate. Let us talk over your control problems 
with you, now. JOHNSON SERVICE COMPANY, Milwaukee 
2, Wisconsin, Direct Branch Offices in Principal Cities. 


Clutomatic Ferm ature anc 
JOHNSON 22. 


Ctiz Condition tg 


DESIGN*-MANUFACTURE*INSTALLATION->SERVICE 
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THE PAYROLL SAVINGS PLAN 
CONTINUED! 


Thanks to the cooperation and encourage- 
ment of America’s industrial executives, 85 
million bond holders have bought U.S. Bonds 
in the greatest savings program in history. 
Employees who have purchased billions of 
dollars of these bonds during the war now 
want to continue monthly purchases of savings 
bonds. Specific evidence of this desire to con- 
tinue saving for personal security and. pros- 
perity through the Payroll Savings Plan was 
recently revealed by a survey which dis- 
closed that 90% wanted the Plan continued. 


Every employer can write in his own set of 
reasons why the Payroll Savings Plan should 
be continued as a part of his personnel rela- 


tions program, but the principal advantages 
are obvious: 


A large reservoir of national sav- 
ings; a strong and stable bulwark 
against inflation. 


An “automatic” thrift habit for 
the worker; to increase content- 
ment and satisfaction in his job. 


An opportunity for the employee to 
maintain his “share in America” 
with the safest, easiest, most profit- 
able investment he can make. 


veteran to share in the Payroll 
Plan’s varied benefits. 


Your employees will require little “selling” on the 
idea—they are accustomed to their monthly saving 
habit. With the Treasury Department's savings bond 
program now in peacetime operation, your partner 
ship is again invited to continue this systematic, con 
venient means of contribution to a prosperous peace 
time future. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER | 


This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and Advertising Council 
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_ pantograph linkage divides every movement equally 


In the new Zallea Improved Duo-equalizing* Packless Ex- 
pansion Joint equal and simultaneous absorption of line 
movement among all corrugations is made positive by the 
unique pantograph chain linkage. Under contraction as well 
as expansion— whether the joint is absorbing its full rated 
traverse or only a portion of it—every movement must be 


divided equally. 


That is why Zallea Improved Duo-equalizing Expansion Joints 
have longer life—why they endure in the severest service. 


“U.S. Pat. Pending 


Specify and Demand Zallea Furmace-Annealed | Expansion Joints 
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Made of copper, stainless steels 
and other corrosion-resistant alloys 
... Diameters from 3'' upward... 
Traverses up to 74%"' per single 
unit... For pressures from vacuum 
to 300 psi... For temperatures from 
sub-zero to 1600°F... Let us quote 


on your requirements, 






Code-Craft’.. 
ZALLEA BROTHERS & JOHNSON 


EQUIPMENT FOR THE PROCESS INDUSTRIES 





814 LOCUST ST. + WILMINGTON 99, DEL. 
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The longest wearing bronze valve 


YOU CAN BUY! 











Walworth No. 225P with 
500 Brinell Seats and Discs 


W ith stainless steel seats and discs, heat treated to 
a hardness of 500 Brinell, this quality valve assures 
tight positive shut-off even after years of severe 
service. Boiler scale, sand, slag and similar flotage 
will not injure the seats and discs . . . which are 


hard enough to crush nails and scratch glass. 
Further, No. 225P’s union bonnet type construc- 
tion, deep stuffing boxes, oversize stems and sturdy 
bronze bodies provides additional protection against 
wear and leakage. The valve may be repacked under 


pressure, when fully opened. 


This exceptional valve is available in sizes from 


DISTRIBUTORS IN PRINCIPAL 
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CENTERS 


4,” to 2”, and is recommended for 350 pounds super- 
heated steam pressure, maximum temperature 550 F, 
and 1000 pounds non-shock service on cold water, 


oil, gas or air. This valve in the angle type (No. 
227P) is also available. 


For full data about the Walworth No. 225P, see 
your nearby Walworth distributor, or write for 
Catalog No. 42. 


WALWORTH 


valves and fittings 
60 East 42nd Street, New York 17, N. Y¥. 


THROUGHOUT THE WORLD 
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°,Proportioneers% Equipment feeding phos- 
phates to boiler water, United Illuminating Co. 
(Steel Point Station), Bridgeport, Conn. 


An adequate and regular method of injecting boiler water 
conditioning chemicals is a requisite in the modern power 
plant to prolong the life of its equipment, operate boilers at 
top efficiency with minimum fuel and avoid costly shutdowns 
for repairs and cleaning. The %Proportioneers% system adds 
the proper treating chemical, in the correct proportion at the 
right time. 


Make use of the experience of America’s leading chemical 
feeding engineers and proportioning specialists, gained in 
over 20,000 installations. Send details today for the complete 
analysis of your specific problem. 


7o PROPORTIONEERS. INC. 7% 


Write % Proportioneers, Inc.%, 16 Codding St., Providence 1, Rhode Island. 
Technical service representatives in principal cities of the United States, Canada and Mexico. 
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THIS NEW 
INFORMATIVE 
CATALOG WILL 
SOLVE YOUR 


‘WATER HAMMER” 
Problem / 


FLANGED Silent 


a eA 


Ee 


wie 


®@ Precision Engineered 
@ Economical 
@ Efficient 
@ Frictionless 
@ Tight Under Every 
ee ee, Operating Condition or 


A Williams-Hager Valve in the Metropolitan Pressure up to 6000 Lbs. 
Life Building, New York. 


Williams-Hager Flanged Silent Check Valves completely eliminate 
“Hammer” and “Bang” in the lines, provide uninterrupted 
constant flow of liquids. 

Unlimited in size or application, from 1" to 20", built of 
materials to best suit the end use, Williams-Hager Flanged Silent 
Check Valves have been chosen for years as standard equip- 
ment in such exacting line uses as oil, gasoline, acids, water, chemi- 
cals, gas, air, salt water, brine, etc., regardless of temperature. 

Write today for YOUR copy! 


EW LLAMS GAUGE 


COMPANY 


Pump Valves ...Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators ...Water Columns 


2055 Pennsylvania Ave. Pittsburgh, 12, Pa. | 
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To Get the 
Answers on 


Questions 
About .... 


Mechanical Transmission 
Boilers & Heating 

Pumps and Compressors 
Diesel and Gas Engines 
Steam Turbines, Condensers 
Valves, Piping and Fittings 
Electricity 

Oils and Lubrication 
Refrigeration 

Fuels and Furnaces 
Steam Engines 

Meters and Instruments 


READ 


REGULARLY 


Covering the Generation, Transmission and 
Application of ALL the Power Services 


330 WEST 42ND STREET, 
NEW YORK 18, N. Y. 
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> NSIBLE-TIP rounding mai 

pulley on a pug mill drive. Note 
series of welded Flexlastics riv- 
ets and Patent number above, 
molded on all Manhattan End- 
less Belts with Extensible-Tip 
for your purchasing protection. 


D ENDLESS BELT—cross section 


how Flexlastics are forced into 
gth Member, affording complete 
against atmospheric conditions. 


Manhattan is the only manufacturer that makes Endless Belts with a// of the Strength Member 
developments described below: 


‘ehca 





N DLESS—Pioneered by Manhattan, featuring Strength Member of a single 
Flexlastics encased cord wound continuously around in the exact length of your drive. One con- 
tinuous cord wound to desired width in closely laid parallels with reinforcing cover folded 
completely around. Embodying no Strength Member splices, Whipcord Endless becomes the 
smoothest pulling, longest wearing belt—at slow or high speed—on all types of pulleys—on 


long and short centers. Length is accurately controlled in manufacture. Practically no shrinkage 
or stretch. 


CONTINUOUS-WOUNDP DUCK PLY BELT—<Another Manhattan development. One long 
strip of frictioned duck of specified width is wound ply over ply in exact length until desired 
number of plies is reached. The duck ends are then sealed with the Extensible-Tip. 


CONDOR-WELD—Developed by Manhattan belting engineers who are credited with being 
the first to successfully splice transmission belts endless on machines in the field where factory- 
“WELDED 18”, 8-ply Compensated Belt driving made endless cannot be applied. The Extensible-Tip splice is an important feature of Condor-Weld. 
mine fan. One of the early field spliced end- ‘ ‘ & " é 
smission belts, this Manhattan installation has See illustration for typical record of one of Manhattan’s early field splices. 
ning without a stop 24 hours a day,.7 days a 
% months! It wasn’t even stopped for this 


~ oteny By. day, 5-day week schedule, EXTENSIBLE-TIP_ Applicable to Whipcord and Continuous Wound Duck Ply belts— 
Ses hawt SS you savviest originated by Manhattan and protected by patent. Eliminates endless belt cover splice failures by 
a unique method of relieving outer-ply splice stress when passing over the pulley. The Exten- 

sible-Tip flexes around pulleys without effort or fatigue, or tendency to separate. Used on all 


Manhattan Endless Belts, this development has added greatly to the outstanding success of 
Manhattan Endless Belts. 





The term FLEXLASTICS is an exclusive MANHATTAN trade mark. Only 
MANHATTAN may make FLEXLASTICS. 


MANHATTAN Belts will be made in the red color when again possible. 





= ayBestos-MANHATTAN. nc 
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A 16" Crack in a 4- 
foot cylinder head on a cross-com- 
pound engine threatened to disrupt 
service at a large New York electric power plant. 
Smooth-On Iron Repair Cements put the engine back 
in service with the repair shown above. 


The crack, already one-third as long as the cylinder's 
width, was stopped from spreading further with bolt 
ends inserted at each end of crack. With the cylinder 
hot and under partial vacuum, soft Smooth-On No. 3 
was applied along the crack and drawn in by the 
vacuum. When no more could be absorbed, the crack 
was coated evenly with a mixture of Smooth-On No. | 
and No. 3. An !/2" steel patch plate, also coated with 
the Smooth-On mixture, was attached with 5/8" bolts 
around the edges and 34," bolts at points A, B and C. 


Under 150 lbs. operating steam prescure this repair 
stayed tight. 


For the past 50 years Smooth-On has been saving 
the day for engineers in emergencies like this. It has 
been a standby, too, for routine maintenance repairs. 
Multi-purpose Smooth-On No. | is sold in |-, 5-, 25- and 
100-lb. sizes. Order from your supply house. If they 
haven't Smooth-On, contact us direct. 


F R E E REPAIR HANDBOOK 


40 pages. 170 diagrams. Clear instructions for 
many short-cut, practical, tested repairs to 
plant equipment. Pocket size—and should be 
in the pocket of every engineer and me- 
chanic, Yours, for just sending the coupon. 


oa = = = Sign aad Sead Netoanuma.2 


Smeeth-On Mfg. Co., 570 Communipaw Ave., Jersey City 4, N. J. Dept. 31 
Please send me a Smeoth-On Handbook 
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Doit with SMOOTH*ON 


The lron Repair Cement of 1000 Uses 





Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 







New Portable Grinder Lasts Longer 
... Increases Production 


The Portable Gaston Grinder is 
designed for the grinding and 
sanding of metal—also, with wire 
brushes, for paint and rust re- 
moval. Because it is powered by a 
3-phase motor, without brushes, 
commutators or gears, the Gaston 
will give long service. 





The Gaston Grinder starts at 
full speed. Its speed remains con- 
stant regardless of extra pressure 
by the operator. This controlled 
speed under heavy load, eliminates 
glazing of the grinding wheel; pro- 
duces a better ground surface. 














Three sizes of dust-tight Gaston 
Grinders are available. Furnished 
in either ‘“‘cup-wheel” or “edge- 
wheel” type, as desired. 


The Portable Gaston Grinder 


In a dusty work atmosphere, that 
causes throat irritation and; dry- 
ness, chewing Wrigley’s Spear- 
mint Gum helps keep workers’ 
mouths moist and fresh—thereby 
reducing work interruptions—and 
“time out” to the drinking foun- 
tain. 


Workers can stay at their ma- 
chine, while chewing Wrigley’s 
Spearmint—even whentheir hands 
are busy. There is no lost time. 
And the pleasant chewing helps 
keep them alert and wide-awake. 
One Connecticut manufacturer with 
a dust problem reports group pro- 
duction up about 3% over normal, 
when workers were given chewing 
gum. Other plants and factories 
everywhere, claim stepped-up effi- 
ciency when chewing gum is made 
available to all. 





You can get complete information from 
William H. Howland, 2533 East 73rd 
Street, Chicago 49, Ilinois AA-69 
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Fifteen years without oil change ... 





Oiling system clean at all times... 





Low maintenance costs... 





Tyeol turbine oils used ontetin’ 


— that’s how one general superintendent describes the superior 





qualities of Tycol Turbine Oils. ““These qualities are extremely 





important to us,” he added, “and have, of course, resulted in 






° 99 
low maintenance costs. ices: 0: ated 


Pittsburgh e Philadelphia 














For full details concerning Tycol Turbine Oils, call, write, 


TIDE WATER 
or wire your nearest Tide Water Associated Office. al ASSOCIATED 













OIL COMPANY 


17 BATTERY PLACE + NEW YORK 4, WN. Y. 


LUBRICATION —“*ENGINEERED TO FIT THE JOB” 
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@ Where it’s essential to keep a steady supply of hot 
water, install the MARION GULF STREAM HOT 
WATER HEATER. Indispensable to hotels, office 
and apartment buildings, large institutions, and 
factories of all kinds where abundant hot water is 
essential and steam is available. 

Construction is simple. Water is heated faster 
through intimate contact with steam chambers ad- 
joining. Internal parts float independently, avoiding 
strain from rapid contraction and expansion. 

Low pressure steam is utilized with greatest econ- 
omy. Inexpensive investment. Capacities range from 
370 to 3700 GPH. Instantaneous type but can be 


used with storage tank. Za 
MARION 
SLINEZ 


MARION MACHINE, FOUNDRY & SUPPLY CO. 
utelalels Pan lalciiclal: Pan Oe ee. 


Write Us Your Requirements and Let 
Us Solve Your Hot Water Problem! 





Instantly! 


MAKES BASEMENTS BONE-DRY! 


Leaks, water compare in concrete walls can be stopped instantly—per- 
manently, with EXTITE. This amazing material actually seals against 
water pressure. Will convert wet basements into bonedry useful space. 
Efficient as a plaster coat for waterproofing and dampproofing. Used in 
elevator pits, tunnels, dams, concrete water tanks, retaining walls. In 
reconstruction work, broken pillars and beams can be quickly restored, 


even reshaped, with FLEXTITE 
weiter FREE TRIAL OFFER 


Details of 


FLEXROCK COMPANY 
3677-A Flibert St., Philadelphia 4, Pa. 

Please send me complete FLEXTITE information . 
FREE TRIAL OFFER—no obligation. 


Name 


. . details of 


Company 
Address 








nN 
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FOR OPEN STEEL FLOORING 
AND STAIR TREADS 


SAVES MONEY FOR YOU 


eThis gentleman, Mr. Fillet Weld, is not 
exactly a philanthropist, but he practically 
hands out cold cash to plant managers who 
know him real well. He saves. 


for these reasons: 

1. Longer-lasting—the Fillet Weld and Hex 

Bar construction makes Bates « Grates longer- 

lasting, more durable for open steel flooring 

and stair treads. That’s economy, and economy 

means savings. 

2. Safer—the combination of Hex Bars and Fil- 

let Welding produces safer grating—and, safety 

is a big economy factor. 

3. Lower upkeep costs are made possible by 

Fillet Welded Hex Bars. They shed dirt, grease 
and water. They take much less time to 
keep clean. 


Get a bid from BATES 
on every job where you need GRATES 
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Because They Must Be Strong 
at High Temperatures and 
Dimensionally Accurate 











Jet Engine Blades of 
HAYNES STELLITE No. 21 Alloy 
Are Mass-Produced by Precision Casting 








HAYNES STELLITE alloy No. 21 has the strength _ : 
and corrosion resistance required for this HAYNES Precision Castings 

blade. The Haynes Precision Casting Process Have These Demonstrated Advantages 
makes it possible to mass-produce these 
blades economically and accurately — despite 
the combination of heavy and thin airfoil 


Close Tolerances. 
Little or no Machining Required. 


4. 
2. 
3. Small or Mass-Production Quantities. 
4 











sections. 
; ; r : . Simple or Intricate Shapes and Con- 
This part indicates some of the design fea- tours. 
tures that can be obtained in HAYNES Pre- 5. Smooth, Clean Surfaces. 
cision Castings. For more information write 6. Quality Alloys with Improved Designs. 
for the book, ‘‘Haynes Precision Castings,”’ 
Form 6244. 
The trade-marks ‘‘HAYNES’’ and ‘‘HAYNES STELLITE”’ HAYNES STELLITE COMPANY 
distinguish products of Haynes Stellite Company Unit of Union Carbide and Carbon Corporation 
General Offices and Works, Kokomo, Ind. 
Chicago— Cleveland — Detroit— Houston—Los Angeles—New York— 
San Francisco—Tulsa 


TRADE-MARK 








POWER © May 1946 


BOILER TUBE CO. 
OF AMERICA 


Preble Ave. & Edgerley St., N. S., 
PITTSBURGH, PA. 


PITTSBURGH e@ NEW YORK e@ CHICAGO 
FRED S. RENAULD & CO., LOS ANGELES 














| Master STEAM-BOILER principles 


| of design, construction and operation 


with this concise, 


readable, understandable 


question-and-answer 


treatment 


A practical book for the operating engi- 
neer—giving him clear, concise questions 
and answers for a comprehensive view 
of boiler-room principles and practice. 


ERE is a clear, simple way to learn 

the principles underlying the de- 
sign, construction and operation of steam 
boilers and their accessories. These di- 
rect, point-by-point questions and answers 
are designed particularly to help prac- 
tical power plant men and students study- 
ing for operating engineers’ certificates, 
and to provide ready reference material 
for all those concerned with everyday 
power plant problems. 


BOILER ROOM 


Questions and Answers 
By ALEX HIGGINS 


Cops a Director, Extension Courses, Provisional Institute 
of Technology and Art, Calgary, Alberta; Licensed Chief Engineer. 


139 pages, 9 x 12, 184 illustrations, $3.00 


OW, here in convenient book form are the review questions and 

answers that Power readers received so enthusiastically in serial 
form. Get a comprehensive survey of typical examination questions— 
thoroughly covering the wide range of topics of major importance to 
the operating engineer—clearly explained in readable, easily learned 
form. Emphasizes sound principles rather than minute details. Includes 
hundreds of useful tables, definitions, formulas, computations—amply 
illustrated by 184 sketches and diagrams. 


Be prepared for written examinations with 570 prac- 
tical questions and answers on these important 
topics— 

Boller Regulations Draft and Its Control 
Construction Materials and Details Hand and Stoker Firing 
Steam Gauges and Water Columns Feed-water Heating 

Safety Devices Pumping Problems 


Typical Boiler Repairs Pipe and Piping Accessories 
Facts about Fuels Steam Tables 


See a copy 10 days FREE 


v/ McGRAW- HILL NY 
FREE EXAMINATION COUPON 


McGraw-Hill Book re 330 W. 42nd St., N. Y. C. 18 


Send me meter Be er Room Questions and Answers for 10 days’ examination 
on approval. In 10 ooh I will send $3.00, plus few cents postage, or return 
book postpaid. (Postage paid on cash orders.) 


Company 


Position 
For Canadian prices write: Embassy Book Co., 12 Richmond St 
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1. Sound ChemicateTreatment 


(discussed in the Feb ty issue) 


> 
2. A Good Organit Coagulant 


(discussed in the Map issue) 


Hi MTL | [oe 3. Simple But Scientific Control 


(discussed in the Apeil issue) 






COMPETENT SERVICE and 
INSTRUCTION MUST INCLUDE: 


@ A study of plant conditions .. . analysis and inter- 
pretation of water samples—and recommendations 
by qualified engineers and.chemists. 


@ Complete insfruction to thé boiler-room crew on 
the use of the treatment 6nd controls. 





@ Periodic plant check-up and advisory service. 


a Consultation service on special problems. 
® 


BUT—the best service is only ONE of the four require- THE COMPLETE BOMER-WATER TREATMENT 


ments for COMPLETE boiler-water treatment. Z ee ee ee 
If you want to know the many ways in which real | MAIL Z F. Drew & Co., Ing 
service can help you, talk it over with the DREW Man— E. 26th s+ New y 
* . . | THIS am interested ° ork 10, N. v. 
there’s no obligation! COMPLETE Boje, i”, further inforn.<,, 
| coupon hn en 
E. F. DREW & CO., INC. NAME 


AY! 
15 East 26th Street, New York 10, N. Y. | 70D FIRM nna a 
COMPLETE AMEROID SERVICE is available in key cities of the | iat 
United States, Canada, Mexico, Brazil and Porto Rico laguna i: 
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The Genuine for accessibility 


Removal of two bolts 

frees the top cap—and A 
the valve and seat are 

completely exposed to 

view. 


The accessible Squires 
has become a byword 
among power plant 
operators. 


Reliability and econ- 
omy are among its 
popular points and 
besides Squires Traps 
positively will not 
wire draw. 


The 
C. E. Squires Co. 


E 40th St. and 
Kelly Ave. 
Cleveland 3, Ohio 


May we send you 
Catalog A-9 


TRADE MARK 
Reg. U. S. Pat. Office 











FYR-FEEDER 
saa STOKERS 


SPREADER 


FEATURING: 


ain JET coat PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. ¢ 
Automatic, modern, high efficiency firing at its best! ¢ Increases 
boiler capacity with cheapest grades of coal — screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! ¢ Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension; larger pieces on grate. Beautifully clean flame. ¢ Safe. 
Dependable. Multiple Burners. Quality construction. ¢ Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
Ibs. of coal per hour. Wire, phone, or write. 


FYR-FEEDER INDUSTRIAL STOKERS 
18-R E. Erie St., Chicago 11, Ulinois 
adiGdaaliay Oo Interested in FYR-FEEDER Dealership 
Interested as Sales Representative 
Luifsple O 
eel: STOKER CT Send literature and delivery information 
EFFICIENT O Hove representative call 


AUTOMATIC 


PAYS FOR 
i 


Nome 





Company___ 
Address__ 





and SHEET 


QUAKER 
ROD 
PACKINGS 


A Complete Line of 
Rubber 


Duck and Rubber 


Flax 
Hydraulic 
Asbestos 
Metallic 
Semi-Metallic 


for all types of 
Service Conditions 


QUAKER 
SHEET 
PACKINGS 
Rubber 


Asbestos 
Fibre 


For all service 
applications 


Every plant, mine, mill, foun- 
dry, transportation company, 
refinery, institution or public 
building must have rod and 
sheet packings. They simply 
can’t operate without them. 

Quaker has been manufac- 
turing a complete line of Rod 
and Sheet Packings for over 
sixty years. Every service con- 
dition can be properly met w ith 
some type of Quaker packing. 

Regardless of whether you 
have an unusual condition in 
which oil, asphalt, acid, chem- 
ical or any other fluid that 
makes a severe service condi- 
tion, Quaker has a brand to 
meet it. 

Our packing experts are 
ready at all times to suggest 
and recommend the proper 
packings that will give you 
maximum results. 

Specify Quaker and buy 
through your Distributor. 


item RUBBER CORPORATION 





PHILADELPHIA 


= NEW YORK - CHICAGO 
* CLEVELAND- HOUSTON 


Western Territory 


Quaker Pacific Rubber Co. 
San Francisco 
Los Angeles 
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CALOL S.A. GREASE ASSURES 
GOOD LUBRICATION IN HIGH 
AMBIENT TEMPERATURES 













J 
Y 


Ltt, 


CALOL S.A.GREASE MAY 
BE USED ON LOW—MEDIUM— 
AND HIGH-SPEED ANTI-— 
FRICTION AND PLAIN 
BEARINGS 


WZZZZ 


WITHSTANDS RADIATED -HEAT 
TEMPERATURES OVER 250°F, 


MINIMIZES ORIPPAGE AND 
LEAKAGE TROUBLE 


New grease lubricates in 
extra hot conditions 


Developed especially for bearings that must oper- 
ate in radiated heat, new Calol S. A. (sodium alu- 
minum) Grease has proved satisfactory in tempera- 
tures over 250° F. It has been tested by many oper- 
ators on working machines in the field. In addition, 
it was given a series of tests in the Navy Ball Bear- 
ing Machine, operated at 10,000 rpm, with bearing 
temperatures maintained at a high degree. 


Calol S. A. Grease is made from a special type 
base and selected oils that give it high heat-re- 
sistant qualities. In use, these qualities assure 
minimum drippage or leakage from bearings. 


Although Calol S. A. Grease is ideal ina multi- 
plicity of services, it is specifically adapted to 
the lubrication of low, medium and high speed anti- 
friction bearings used in all types of machines. 


Made in three grades, 00, 0, and 1, by Standard of 
California, Calol S. A. Grease is available in 35-, 
108- and 420-pound containers. 


——s 


pee) Al 


| Jie s e eve 
“pe \ \ 


All Calol Cutting Fluids 
get breakdown test 


To make sure that every Calol Cutting and Soluble 
Oil will preserve machine tools for maximum periods 
and produce the finest possible finish on the work 
for which it is recommended, Standard of California 
scientists developed the Drilling Torque Tester. 


A modified drillpress, the speed and feed rate of 
which can be controlled, is used. For each test, a 
series of holes 1 inch deep is drilled with a pre- 
cision-sharpened drill into a test plate. A con- 
stant drill feed is maintained with speeds increas- 
ing 100 rpm for each test hole. An electronic device 
records the torque curve for each hole. 


The oil being tested is applied to the tool and 
work by a regular flow pipe. Oils are rated in terms 
of the speed at which drill failure occurs. Drill 
failure is indicated by a peak on the torque curve. 


Every Calol Cutting Oil and Soluble Oil is evalu- 
ated in this "breakdown" test. For complete infor- 
mation about Calol Cuttinz Fluids write for the 
free booklet on that subject. 


MODIFIED DRILLPRESS 
PROVIDES CONTROLLED 
DRILLING SPEED AND 
FEED RATE 


SERIES OF HOLES I" DEEP 
DRILLED AT INCREASING 
SPEEDS UNTIL DRILL FAILS 
TORQUE CURVES 
RECORDED FOR 
EACH TEST HOLE 
BY ELECTRONIC 
INSTRUMENTATION 






CUTTING OIL PIPE 


PRECISION SHARPENED 
ORILL 


TEST PLATE 


TORQUE ARM 


ELECTRONIC PICKUP DEVICE 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Col.; Standard Oil Company of Texas, El Paso, Texas. 
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OPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 
Non-Deaerating 


a 
Write for Bulletin 


THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD OHIO 





LOCKE = 


REDUCING VALVE 
aud PUMP GOVERNOR 

















HERE'S THE NEW QUICK WAY TO 


FIX BROKEN 


CONCRETE FLOORS 


Tamp! Truck Over! No Wait for Setting! 


Use durable INSTANT-USE .. . a tough. plastic material which you 
simply shovel into hole—tamp—and run trafic over immediately. NO 
WAITING. Bonds tight to old concrete. Makes smooth, solid, heavy-duty 
patch. Withstands extreme loads. Keep a drum on hand for emergencies. 
Immediate shipment. 


couron fr FREE TRIAL OFFER 


FLEXROCK COMPANY 
3677 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE infor- 
mation and details of FREE TRIAL OFFER—no 
obligation. 

Name 
Company 
Address 
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Rugged Construction 
Extreme Range 

Direct Acting 

Uniform Reduced Pressure 
Cast or Composition Bronze 
Extreme Sensitivity 
Compact Size 

Operates Smoothly 


Sizes up to 2” 


+ + + + + + F HF HF FH 


al 
True, Even Pressure 


For use as pump governor it will be furnished with a 
stuffing box that usually lasts the life of the governor. 
Initial Pressures up to 250 Ibs. Reduced to 10 Ibs. with 
20 |b. range. 


A catalogue or consultant available at your request. 


DIVISION OF THE H_ T. WILSON MACHINE CO, INC. 


N 
STREET 


MAS S$ ACH US E TFT 


PEACOCK BROS., LTD. ° MONTREAL, CANADA 
Canadian Representatives 


Hydraulic Regulators + Damper Regulators ‘ Fan Engine Regulators 

Bock Pressure Valves . Balanced Valves . Electric Valves 

Reducing Controls Pump Governors ° Vocwm Breakers 

Engine Stops . Master Regulators Oil Control Valves 
Solenoid Controls 
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FIBERGLAS 
INSULATION 


Can i, by il 


HOT--COLD--or WET 





Because Fiberglas Insulation is made from fine, locker plants, as well. Fiberglas Insulations are 
‘flexible fibers of glass, it has a combination easily and quickly applied by standard methods 
of desirable characteristics found in no other for both high and low-temperature requirements. 

‘ : single insulation material. Being glass, Be sure to have complete information. 
it is not adversely affected by com- | Write for the booklet “Fiberglas 
mon acids, vapors or fumes. It is_ Insulations for Industry”. Owens- 
odorless. and will not hold odors; Corning Fiberglas Corporation, 
will not burn, rot or decay; and Department 2000, Toledo 1, Ohio. 
it retains its resilience under Branches in Principal Cities. 
normal conditions of service. Jn Comeda, Vitergins Conasin Lat. Oshawa, Oueurie, 
Fiberglas Insulations rate high in 
efficiency, have exceptionally low mois- 
ture pickup. They are made in forms to 
meet virtually every interior and exterior insula- 
tion need—for pipes, boilers, ducts, ovens, tanks 
and other equipment and for cold storage and 








‘ 
OWENS-CORNING a 


FIBERGLAS 


tm EG US PAT OFF 











A 








Other FIMERGLAS Products: FIBERGLAS ELECTRICAL INSULATIONS + FIBERGLAS “‘DUST-STOP” AIR FILTERS + FIBERGLAS for PLASTICS REINFORCEMENT 4 
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CASE Wha a 


Histories: 
"All Scale On Tubes And Shell Washed Free" 


“Our boiler had quantities of scale on 
all boiler tubes and the inside of the 
boiler shell,"’ wrote C. R. Giese, Gen. 
Mer., Rogers Galvanizing Co., Tulsa. 
“On June 25 the boiler was opened for 
inspection by the representative of the 
Hartford Boiler Insurance Co. All scale 
accumulated on the tubes and shell was 
found to have loosened and was washed 
free at that time. We highly recommend 
the Electro-Neutralizer’” and so do thou- 
sands of other users. Sold by leading 
Supply Jobbers nation wide, or write 
for literature and recommendations 
without obligation. The Electro Chemi- 
cal Engineering Co., Louisville 2, Ky. 


Aids in control of pH value of water. 
Removes old scale, lengthens boiler life, 
increases steam efficiency, reduces repair 
cost. Makes for lower fuel consumption. 
Reduces the eating of metal, pitting, 
foaming, carry-over and all types of cor- 
rosion, including electrolytic action. Pro- 
duces mineral-free water and purer steam, 
helps to prevent new scale formation. 


ELECTRO CHEMICAL ENGINEERING CO. LOUISVILLE 2, KY. 


ELECTRO-NEUTRALIZER 


FOR WATER CORRECTION AND POSITIVE BOILER-SCALE ELIMINATION 








BALL BEARING 
LUBRIPLATE 


FOR ALL TYPES OF 
ANTI-FRICTION BEARINGS 


BALL BEARING LUBRI- 
PLATE is a single grease type 
lubricant developed for gen- 
eral use on roller, ball and 
plain sleeve bearings operat- 
ing at speeds up to 5000 RPM 
and at temperatures up to 
300° F. Its performance is out- 
standing. BALL BEARING 
LUBRIPLATE not only does 
a better lubrication job, but it 
definitely gives protection against the arch enemy of bearings ... 
corrosion. Increase the life of your bearings with LUBRIPLATE. 


- » « Write for a booklet, 
“The LUBRIPLATE Film” written 
especially for your industry. 


Oc ‘i 
IS ALERS From coast 10 COM* 
iy r rte) 
YOuR crassiried TELEPHONE 





You get perfect 
pipe threads more 
easily with this 


Self-contained Semi-automatic 


RIFAID | 
No. 65R Threader | 


@ This modern threader is always | 
ready to cut perfect threads on 1", 
14", 1%" or 2” pipe. One set of 
chasers that stay in the die stock 
adjust to size in 10 seconds — work- 
holder sets instantly, no bushings. 
Precision-made in all 23 of its rugged steel-and- 
malleable parts, it gives you micrometer perfect 
threads with least possible effort — and quickly. 
To cut smooth threads more easily — ask your Sup- 
ply House for the efficient Rimam No. 65R. 


It stands up hand- 
tly on the floor. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 


PER Soe thea ae Re ey ths a eee pe <. 
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..- Another Reason for the Superiority 
of Modern SHOP FABRICATION 


IFFICULT fabrication that cannot be done 

efficiently in the field is handled easily in 
the completely equipped Pittsburgh Piping 
plant. For example, shop equipment such as 
that illustrated, enables the welder to work in 
a down-hand position on circumferential 
welds. Each weld is inspected, and labora- 
tory facilities are utilized as required to 
analyze welding specimens. 

Quality—the important factor in the safe 
performance of any installation—is assured 
when piping is pre-fabricated in the shops of 
Pittsburgh Piping and Equipment Company. 
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The advantages of shop fabrication—extended 
experience, specialized engineering help, 
every facility for bending, Van Stoning, machin- 
ing, heat-treating, stress-relieving, pressure- 
testing—assure an infinitely better piping job. 


Vlitsburgh bing 


AND EQUIPMENT COMPANY 


10 Forty-Third Street— Pittsburgh, Penna. 


Woolworth Building, New York Peoples Gas Building, Chicago 

Chamber of Commerce Bldg., Indianapolis Public Square Building, Cleveland 
Book Tower, Detroit 10 High Street, Boston 
525 Morket Street, San Francisco 


634 S. Gromercy Place, Los Angeles 


Heights State Bank Bidg., Houston 
Whitehead Building, Atlanta 
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1S OUT WHEN You “Why Don’t You 


Advertise Yourself” 
Says a Power Advertiser 


McGraw Hill Publishing Company 
330 West 42nd Street 
New York City, 


ATT'N: Mr. Weidig. 


Dear Mr. Weidig: 
AUTOMAT/C 


— a Referring back to the success we had in our 
LIQUIDOMETER FOR GAUG/NG last year's advertising in Power you will recall 


L/QU/OS 2 : 
OF ALL KINDS that through this medium we recently sold a 


er four unit Buckeye Diesel Generating plant to a 
” APPROVED BY customer in Massachusetts. This sale amounted 


a ei UNDERWR/TERS’ to about $52,000.00 
COMPLETE : | a 
OMPLET . LABORATORIES ' 


¢ 


pe Well you've done it again — 
L/QUIDS WORTH STORING ARE WORTH MEASURING” 
In your July issue of Power you carried a 


full page ad showing the Diesel Plant formerly 

THE I Qul DOM ETE & CORP. the property of Simonds Saw & Steel Company 
39-16 SKILLMAN AVE., LONG ISLAND CITYIN.Y. of Fitchburg, Massachusetts, again through the 
| medium of Power our name was brought to the 

attention of a Vermont Manufacturer to whom 


we have just sold one of the Simonds Saw 
units. This sale amounted to something over 


| $17,000.00. 
SYV7/72O/V Why don't you do a little advertising in 


Power yourselves using this letter if you care to. 
ELECTRIC | | 


Sincerely, 


ROBERT SCHOONMAKER. 








® In the power field, POWER has been the market- 
place for more than 60 years. It draws power 
engineers all over the world together into a 
commercially accessible group. Alert editing 
has drawn an average of an award a year, but 
more than that, it has drawn more than 28,500 
interested subscribers. Mr. Schoonmaker's ex- 


periences are not unique among POWER adver- 
Free-flo tisers, for more advertisers use POWER than any 


A BINS " s other publication in its field. POWER receives 
’ ' half of every dollar spent for power-field adver- 


HOPPERS : ’ tising, has more exclusive space than all other 
to " publications in its field put together, and is the 
and CHUTES " choice of agencies for exclusive accounts eight 
i times out of ten. 

Eliminate poundi 

' and sledging 


Write for details : a ABC a ©) WwW E R ABP 


SYNTRON CO. wom ’ || The Market place of the Power Field for 60 years 


492 Lexington Ave., Homer City, Pa. 
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Designed for “a 


WALL BRICK DATA 


McCLAVE Forced Oraft Chain Grate STOKER 











eee eae 


HALF SECTION AT B-B 


In terms of more steam at less cost, this 
installation of a CARBOFRAX silicon 
carbide brick setting with a McClave 
Stoker clearly illustrates sound engineer- 
ing. Although varying operating con- 
ditions determine coverage height of 
lining—increased furnace efficiency is a 
foregone conclusion. 


Statements such as these are not un- 
founded claims. They are supported by 
actual operating reports. Briefly sum- 
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marized, they echo confirmations of: 


Greater steaming capacity 

Improved combustion conditions 

Longer periods of continuous 

operation 

Lower labor and refractories costs 
All these advantages result directly 
from the super refractory properties of 
CARBOFRAX brick. There is no sof- 
tening at high temperatures. Hence, 
large clinker formations cannot anchor 





or build out on the surface. The mov- 
ing fuel bed tends to keep walls clean 
thereby lessening the frequency and diffi- 
culty of barring. The entire grate area 
is more effectively utilized...a more 
active fire maintained... fuel combustion 
improved and cost cut. 


Of equal i ——_ is the exceptional 
strength and resistance to mechanical 
and flame abrasion of CARBOFRAX 
brick. They do not wear or cut back. 
8 to 10 years service is not exceptional. 
Outages for lining repairs are rare. De- 
pendable on-line service is consistent. 


Then, too, there are other benefits that 
make themselves known in improved 
operating reports. A factual, illustrated, 
technical booklet “CARBOFRAX in 
Boiler Furnaces’’ tells the complete story. 
For more specific information pertinent 
to your own furnaces, we will gladly 
cooperate. In either case, don’t put off 
writing Dept. G-56, The Carborundum 
Company, Refractories Division, Perth 
Amboy, New Jersey. 


“sy CARBORUNDUM 


TRADE MARK 


“Carborundum” and “'Carbofrax”’ are registered trademarks which indicate manufacture by The Carborundum Company 
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to YOUR exact specifications 


COAL CONVEYOR CASING 


Many years experience plus modern production facili- 
ties—your assurance that NSF can do your most 
complicated job—economically! 


INQUIRIES WELCOMED... 


Should you ever require replacement parts for We welcome your inquiry on any Steel Plate 
hy LH : Fabrication problem. Simply call or write 
your cASH “ACME Type “B just mention the NSF today. No obligation whatsoever. Write 


- i . ~ for Descriptive Folder. 
Number on this tag. It will tell us the Pipe Size, = “a 








Type of Service, and all other Data necessary to 
enable us to quickly and efficiently fill your order. N A 7, A R E T H S T E E L 
This is but one of the many features incorporated 
into the TYPE “B”. ¥ 

Fabrucalors. /ne. 


Write today for your copy of our 28 
page Catalog showing in detail how 


7 
. H 2 his and other CASH-ACME products J 
Se/ Automatic VANES its \ this nnd other Xs —— NAZARETH, PA 
A THIS.name that counts Nw ci Rees , A — 


A.W.CASH VALVE MFC.CORP 


6662 EAST WABASH AVE. 
DECATUR ILLINOIS 





Prevent Motor BREAKDOWNS that cause Plant SHUTDOWNS! 





IDEAL MOTOR MAINTENANCE EQUIPMENT 


New motors are still scarce; conserve the ones you have. 


When Commutators and Slip Rings show signs of wear, 

when spitting and burning indicate high mica, etc., a 

few minutes use of IDEAL Motor Maintenance Equip- 

ment will restore original high efficiency. IDEAL Tools 

used periodically keep Commutators and Slip Rings 
“good as new” and prevent 
costly shutdowns. 


i RESURFACERS (Hand Type) Re- 

move pin ridges, roughness and 
small flat spots from Commutators and 
Slip Rings, while the armature rotates in 
its own bearings. 


@ PRECISION GRINDERS (with Tool 
Type Resurfacers) Restore surfaces 
that are badly scored and out-of-round. 


OTHER IDEAL Motor Maintenance Easy to mount right on motor frame. No 
Equipment —Carbon Brush Seater, > dismantling necessary. 

Commutator Cleaning Stone, Com- 

mutator Saws and Milling Cutters, . MICA UNDERCUTTERS (Power 
Slotting Files, Hand Type Slotter Driven) Undercut hardest mica, with- 


and Scraper, etc. out taking down motor or generator. 


Motor Equipment Division 


DEAL INDUSTRI ES, Inc. (Successor to Ideal Commutator Dresser co} 


1025 PARK AVENUE SYCAMORE, ILLINOIS 
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— zone applications. If you have not 
already investigated this new system, write at 


10 ()uldoor Weather! 





once for complete information. Minneapolis- 


Here’s how you can apply the principles of 
the new Honeywell Moduflow system to 
commercial hot water heating. 

The Honeywell Temperature Selector Panel 
enables you to match the capacity of the hot 
water system to outdoor weather. It enables 
the system to directly follow the changes in 
weather conditions. This not only saves fuel, 
but provides more even, healthful heat. Tem- 
perature of the supply water is modulated to a 
higher degree when outside temperature falls— 
to a lower degree when milder weather occurs. 
Wasteful, uncomfortable heating during moder- 
ate weather is overcome. And quick response of 
the heating system is assured in severe weather. 


Honeywell Regulator Co., 2607 Fourth Ave. 
South, Minneapolis 8, Minnesota. Branches 
and distributing offices in all principal cities. 


TEMPERATURE 
SELECTOR Pane. 





OuToOOR 
CONTROLLER 





= 


TO RADIATORS 
OR PANELS 





System hook-up for commercial 
hot water plants. Boiler capacity 


The equipment can be applied to new or 
is controlled to match varying 


existing heating plants. It is adaptable to all 
types of hot water heating and to all kinds of 
automatic burners, and is available for single or 


Po oy. 
Tyad ins bee 


N-N €E 


Hloneywe 


outdoor weather, - 


A P 


Ser S TEMS 


C GO hia -R OL 
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( JONES SKIP HOIST 
: DRIVES 


OR speedy operation, reliable service and over-all economy 

the Jones Skip Hoist Drive has made a name for itself in a wide 
variety of material handling service. These skip hoist drives are 
built as complete units by the Jones organization in several types 
with base to take any motor specified by the purchaser. They are 
equipped for all the modern protective devices such as cam or nut 
type limit switches, solenoid or disc type brakes and slack cable 
switches. The drives are single, double, or triple reduction Jones 
Herringbone Speed Reducers, built to stand up under the many 
years of pounding that a skip hoist drive has to take. The shafts 
are supported in roller bearings, with rolling action, rack generated 
gear and pinion teeth to insure easiest possible starting with low 
starting-peak loads. All reducer bearings and gears are automatic 
oil-bath lubricated. 


The Jones organization has an extensive file of information on 
skip hoist drive problems and will be pleased to work with you on 
any problems involving such applications 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago, Illinois 


a The \ view - above ewe 3 a a typical jones Skip Hoist Drive 
installation while the view below shows one of the Jones 
units equipped with traveling nut type limit switch, motor 
actuated brake, and slack cable switch. 





| (0 HERRINCBONE— WORM -SPUR—GEAR SPEED REDUCERS 
~~ _AnD MOLDED TOOTH GEARS © V BELT SHEAVES 

FRICTION PILLOW BLOCKS . PULLEYS 

cuenas CLUTCHES © TRANSMISSION APPLIANCES 








WHERE TO BUY 


Featuring additional products and specialties for power plants 














gy Ze SAVE End Pump Troubles! HAND TACHOMETERS 


COAL HILL IMPROVED eae _ 5-RANGE 
stent ae a | CENTRIFUGAL 


newable feature restores i “ROTARY 
me pumes to —- = i , H 
ciency. Constant contac 
Removal of scale tnt Se is maintained over the full i GEAR 
from boiler tubes always saves : pearing cutee ne mater 4a SHIFT 
%. n what position the valve i 
coal. Use a VIBRATAP TUBE ; "* Sains Sninmiann OF thas eae 4 Models: 
CLEANER for a thorough re- ; cutive RULE cesign. —~ ; 30-48,000 RPM 
: : * . cient, urabie, economi- i ? 
moval of incrustation. Write for cal, accurate. Send today Bulletin 8889 
Bulletin V-20. for buelitin that tells how to get better pump : 
performance. 


BRUNT EQUIPMENT CO. HILL PUMP VALVE Co. COATS iar be 


60 S. DIVISION ST. * BUFFALO, N. Y. 2728 ELSTON AVE. CHICAGO 47, ILL. 17-19 TUDOR LANE, SCARSDALE, N. Y. 




















THE ORIGINAL AAW 
Tripp Metallic Packing > For Industial Processes, eating and Ai 


Conditioning Systems, Hot Water Heaters and AKE it your habit to 


TRIPP METALLIC PACKING CO. we Offers ine? Chee check, each issue, the an- 


2771 S Greenview Ave., Chicago, Ill. . 
BOSTON MASS. NTR : nouncements appearing on the 


Where To Buy page. They 


TEST SPEEDS and SAVE at l 66 oe supplement other advertising in 
REVOLUTIONS and FEET pe MONO pp g 


ote ls miATIONS panes: BOILER BAFFLES Power of products and services 
Send for Bulletin = Sl ea | HIGH TEMPERATURE en Oe enaere Quem Frame 


' d Hand \ operation. 
0-2 rachometer-Cutmeter Ve Refractory Cements peratt 


0. ZERNICKOW CO. F : SANFORD C. SMITH REFRACTORIES, INC. 
2! Park Row New York 7 1715 NIAGARA ST., BUFFALO, N. Y. 
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| 3 YOU HAVEN'T ALREADY RECEIVED your 


copy of R/M’s revised and enlarged packing catalog, 


write us today. 


This new edition is 72 pages .. . one of the biggest 
catalogs we have ever issued. It is fully illustrated, 
carefully indexed. It contains pictures and detailed 
descriptions of all of R/M’s asbestos, rubber, fabric, 
metallic, and plastic packings and gaskets. Also engi- 
neering data and complete information on new 


products developed during the war years. 


Keep this catalog in your desk for handy reference, 
and it will help you keep pumps, valves, hydraulic 


cylinders and other equipment operating continuously 


RAYBESTOS 
erm 


MANHATT. 


. without unexpected, expensive shutdowns... and 


without wasteful, dangerous leaks and drips. 


Write us today, if your copy hasn't already arrived. 











Our Policy 


R/M packings for maintenance are sold exclu- 
sively through authorized distributors. This 
policy provides the best possible on-the-spot 


service, and assures you that there is an author- 





ized distributor near you, studying your prob- 


lems and stocking the packings you need. 




















It’s “Packed with Satisfaction’? when you use R/M 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE AND PACKING DIVISION 


Manheim, Pa. 
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Bridgeport, Conn. 


North Charleston, S. C. Passaic, N. J. 



































DESIGN 
PLANS 








EXAMINATIONS 
REPORTS ss T 


SURVEYS @ 


PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


PATENTS 


RADE MARKS 
































230 EF. 


Engineering ¢« ¢ 
Organization e« e 


ASSOCIATED ENGINEERS, Inc. 


Joseph C. Lewis, President 
Berry St., Fort Wayne 2, Ind. 


Management Consultants 


Architecture 
Methods « 


* « Accounting 


e Costs 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D., Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 








Power Plants 
Design 
Water 


Greenville 


Engineers 


Steam Utilization 


J. E. SIRRINE & COMPANY 


Consultation 
Reports 
Plans 


South Carolina 
































ANALYSIS 


Time Study 
Plant Layout 


ASSOCIATED ENGINEERING 


CONSULTANTS IN 
INDUSTRIAL TECHNICS 
ENGINEERS MATHEMATICIANS PHYSICISTS 
Research 
Charts, Gre 

arts, Graphs Accoustics 
Work Simplification Cam-Linkage- 

ethods Improvement 


! Computations Development 
Practical Solutions to Theoretical Problems 
215 Montague St., Brooklyn 2, N. Y. 


Optics 
Research 


Electronics 


At Boro Hall 


KEGARISE-CRONK 
ENGINEERING CORP. 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Steam and Electric Utilization 
Design — Reports — Plans 
334 EB. Main St. P.O. Bor 668 Johnson City, Tenn. 


CONSULTING 


COMPANY 


Power Plants 


STANLEY ENGINEERING 


ENGINEERS 
= Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 
























Surveys .. 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


. Plant Studies. . 


400 Madison Ave. New York, N. Y. 


. Analyses 
404 Park Square Building. 


LUKE L. NAKASHIAN 
Engineer 
PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


Boston 16, Mass. 








JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING 
Power Plants 
Dye Houses 
Lowell, Massachusetts 


ENGINEERS 


Paper Mills 
Surveys 














Design 







Plants sur 
1505 Race 









veys 
Street 


H. E. CORL 


CONSULTING ENGINEER 
Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 

Steam and Electric Power Distribution Systems 
Appraisals 








Design 


Philadelphia Pa. 231 S. LaSalle St., 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEER 


Operations 


Steam - Hydraulic - Gas 


Chicago (4), IIl. 


80 Broad Street, 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Construction @ Reports @ Appraisal 


New York 4 























formance 









Complete plant and power maintenance, rehabili- 
tation, installation, construction, inspection, per- 


and efficiency 


repairs. High pressure power units a specialty. 
201-202 Delaware Bldg. % 


E. R. GARLOCK & 
ASSOCIATES INC. 


Industrial Mechanical 4 





Akron 8, Ohio 


SANDERSON & PORTER 


Electrical Maintenance Engineers ENGINEERS 
AND 
supervision.—Emergency 
CONSTRUCTORS 


1304 St. 


Paul Street 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—A ppraisals 
Baltimore 2, 


Md. 



















New York 








GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 

Industrial and Utilities 

Power Plant Design anc 

Rehabilitation and Maintenance 
Steam —- Diesel — Hydro 

Reports—Examinations—Laboratory 


61 Broadway 
17 & Sansom St., Phila., Pa. 





Construction 


1417 K Str. N. W. 
Washington, D. .C 








SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. 


CHICAGO, ILLINOIS 








READERS MAY CONTACT 
THE CONSULTANTS 


whose cards appear on this page 


with the confidence justified by the offer- 
ing of these special services nationally. 
























Use the 


SEARCHLIGHT 
SECTIONS 


(Classified Advertising) 


Air Transport 
American Machinist 
Aviation 

Aviation News 

Bus Transportation 
Business Week 


Coal Age. 
Construction Methods 
Electrical Contracting 


of | 


Electrical Merchandising 
Electrical Wholesaling 


Chemical & Metallurgical Engineering 


For PROMPT ANSWERS to your business problems... 


Electrical World 


Electronics 


Engineering News-Record 


Engineering & 


Mining Journal 


E & M J Markets 
Factory Management & Maintenance 
Food Industries 


Power 
Product Engin 
Textile World 


eering 


Welding Engineer 


Classified Advertising Division @ McGraw-Hill Publishing Co., Inc., @ 330 W. 42nd St., N. Y. C. 
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A Right-angle drive with a_ 











Philadelphia Spiral-Bevel 
Speed Reducer 


These units provide a dependable means of transmit- 
ting power at right angles, either horizontally or 
vertically. They’re made in single, double and triple 
reductions with standard ratios ranging from 1.5 to 1 
up to 238 to 1. The single reduction units employ only 
spiral bevel gears, while in the double and triple 
reduction types helical gears are used for the second 
and third reductions. 





An outstanding advantage of Philadelphia Spiral Bevel 
Reducers is the high efficiency rating, for example: 
the single reduction unit is approximately 98% efficient . . . thus often 
smaller frame size motors can be used with spiral bevel units than with 
other comparable types of reducers. 


Our Bulletin 200 gives further details . . . a copy will be gladly sent in 
reply to a request on your business letterhead. 





GEAR WORKS INCORPORATED industrial and Speed Redubees 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls 
NEW YORK «+ PITTSBURGH + CHICAGO oe IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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Peerless 
Vertical Centrifugal 


PEERLESS 


meee 


Se 


Close Coupled Type 


—. Vertical Centrifugal Pumps are in- 
tended for general pumping purposes. 


They are built in both the Close-Coupled and Sub- 
merged types. The Submerged type is furnished 
with either top or bottom suction. Direct connected 
electric motor, steam turbine or engine drive, either 
direct or through right angle gear. 


These pumps are successfully applied to sumps or 
drainage or wherever it is necessary to move large 
quantities of water at comparatively low lift. 


Installation space is reduced to a minimum, of para- 
mount importance in most industrial installations. 








Peerless Horizontal Pumps 


General service horizontal 
centrifugal pump, arranged 
for engine drive. Sizes: 8” 
to 20”. Capacities: to 60,000 
g. p.m. Heads: to 750 lbs. 











J il ph ia, alan NN A 
VERTICAL & 


PEERLESS PUMP Los delatan Uhr CANORA 
DIVISION : ‘ 301 West Avenes Twenty-six 
. Food Machinery Corp. a} QUINCY, iL. * CANTON 6, OHIO 





Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE, : 


How about you? Do you know how quickly knowledge will pile ot 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupen to us today. 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fileld—nothing is omitted. 
The _ solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The iittle 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only one result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete—so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he can 


understand, all the information he needs in order to get ahead in 
his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the books after examining them, just send $3.¢@ and then $2.00 
a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK-0O., INC., 330 West 42nd St., N. ¥. C. 18 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


City and State 
Company 


Position P. §- 
For Canadian prices, write Embassy Book Co., 12 Richmond St. E., Toronto ! 
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_SHIFT ELECTRICIAN |||! SEARCHLIGHT SECTION 


P <1: . . (Classified Advertising) 
Previous utility experience in wet “OPPORTUNITIES” : EQUIPMENT 
. i j ss USED OR RESALE 
Steam- Electric Generating a, + . re MR 
4 Plant Required. 15 CBNTs A WORD, MINIMUM CHARGE $3.00 Individual Spaces with border rules for prominent 


Positions Wanted (full or part time salaried em- 


lisplay of advertisements. 
ployment only), % the above rates payable in — . 














advance. This advertising rate is $7.00 per inch for all 
Salary 12.16 per day Bow Numbers—Care of publication New York, Chi- advertising appearing on other than a contract 
cago or San Francisco offices count as 10 words. basis. Contract rates quoted on request. 

- ene e Disccunt of 10% if full payment is made in An advertising inch is measured 75” vertical! 
Apply in own handwriting giv- advance for 4 consecutive insertions. one column, 3 columns—30 fadhee—te ry Hn 
= : : : NEW ADVERTISEMENTS received by May 1st will appear in the June issue, subject 
ing full particulars including to limitations of space available. P 
education, physical condition, 








and detailed account of experi- 


ence. Enclose Snapshot. MECHANICAL ENGINEERS 


® . 
Large camtnonine, oe constvastion organization Engineering Draftsmen 
PERSONNEL DEPARTMENT Golewe ie Goelen Gnd eupiaing of chump soeer 


San Diego Gas & Electric Company — STRUCTURAL 


831 6th Ave. San Diego, California P-128, Power 


330 West 42nd St., New York 18, N. Y. MECHANICAL 
POSITIONS VACANT 
WANTED ELECTRICAL 


rm INDUSTRIAL soeste Sue opening for 

graduate engineer under years of age nin 

MECHANICAL ENGINEER who is experienced in Construction & Mech- ” We have several ope cs gs 
ical Engineering. Excellent opportunity for in our East Chicago, Indiana 
right man to advance. Must be willing to . “gs ° ° 

FOR STEAM POWER PLANT DESIGN travel ane supervise construction and machin- refinery for qualified designing 
ery installation at various company properties. £ 
Give qualifications, aoe and photo. All draftsmen. An engineering 

. communications will be answered and held i j 

An unusual opportunity for a confidence. P-132, Power, 330 W. 42nd St — college degree is desirable but 




















» New 





: York 18, N. sa vin 
young engineer well grounded oa not b perenne. for men having 
: . ASSISTANT MAINTENANCE: Engineer. gooa practical experience. 

in steam power plant design mechenten) oneinsering staduate, “experi- Structural — Design industrial 
to join a growing organization ence n han ng labor and maintenance wor ° 


chemical plant process equipment, and power buildings—miscellaneous struc- 
department. P-133, Power, 520 N. Michigan ° 
WESTCOTT & MAPES, INC. Ave., Chicago 11, IIl. tures of steel and reinforced 


NEW HAVEN, CONNECTICUT POWER PLANT Engineering and construction || COMCSOt 
company located in midwestern city have 




















an ye for ———— power plant engi- Mechanical —s Lay out plant 
neer having specific experience with high pres- H ini j 7 
N D pat | piping — and —" and ae gen- equipment and piping ae 
eral power plant construction practice. Excel- i i i 
WANTE cra} power plant construction practice. Excel- |? ing steam lines, water lines, o 
™ : bs willing to apply himself. Man should prefer- lines. Design power Plant, 
Position of assistant power plant superin- ably be technical graduate with specific experi- 
tendent open in large woodworking plant ence in this field. Good salary will be paid. Turbo Gen. Plant, etc. 
mar Chicago. Requires good working yen are ot | gee wane ee send Snes I d " 
nowledge of steam and electricit en- escription of education and experience. x- i — i 
eration, ‘power plant maintenance, water penses for personal interview will be paid. Electrical OS paar 
softening and experience in power plant P-134, Power, 520 N. Michigan Ave., Chicago 11, application. 
supervision. Til. 
; . a . ‘ “ Apply to: 
Give all pertinent information in first M 
— All inquiries will be held confiden- EMPLOYMENT SERVICE R. D. Clark, Personnel Dept. 


SALARIED POSITIONS $2,500-$25,000. This 


The Singer Manufacturing Co. | 0%.Que%lyorsanized confidential service of |? SINCLAIR REFINING COMPANY 


2115 Western Avenue carries on preliminary negotiations for super- 3500 Indianapolis Blvd. East Chicago, Ind. 
visory, technical and executive positions of the Phone East Chicago 924, Ext. 6 
South Bend, Indiana calibre indicated, through a procedure. indi- 


vidualized to each client’s requirements. 
Retaining fee protected by refund provision. 
Identity covered and present position protected. 
Send only name and address for details 


WANTED R. ." Bixby, Inc., 270 Dun Bldg., Buffalo 2, WANTED 
N. Y. 


ELECTRICAL ENGINEER POSITIONS WANTED STRUCTURAL ENGINEER 


Must have Public Uility Experience EMPLOYMENT OFFICER with gas and elec- FOR DESIGN OF STRUCTURAL 
WESTCOTT & MAPES, INC. ; itrie company desires position as personnel STEEL AND REINFORCED CON- 
New Haven, Connecticut ferred. Qualifications: Hx-Navai Lieutenant. |£ CRETE STRUCTURES 
age 34, i i 37 


With present employer since 1937. 





























Good background in ee generating An unusual opportunity for a young 
. . . station and personnel administration, Special 
Experienced watch rhea’ and firemen training in electronics, diesel, and personnel man experienced in the design of 
for new steam electric generating station. administration including interviewing, counsel- structural steel and reinforced concrete 
Must be familiar with pulverized fuel. ling for employment, labor relations, and to join a growing organization. 
Plant 1 ted Beloit, Wi in. Write t examining and testing: techniques. — Desire 
nt located at Beloit, Wisconsin. Write to =| change to better my position. PW-135, 621 So. 
PERSONNEL DEPARTMENT ,| Hope St., Los Angeles 14, Calif. WESTCOTT & MAPES, INC. 





WISCONSIN POWER AND LIGHT COMPANY ELECTRICAL AND Mechanical Engineer: 43, 


Madison, Wisconsin graduate, trained internationally known 
manufacturer. 20 years experience including 
industrial and utility power plant construction, 


NEW HAVEN, CONNECTICUT 












































WANTED 
operation; transmission, distribution design, 

| . construction, operation; industrial plant elec- POWER PLANT SUPERINTENDENT 
: Selling and trical design. 10 years foreign service (6 in Power plant, superintendent under 45 years of age, 

e e oil refineries, oilfields). Executive and organiz- experienced in high-pressure plant operation, main- 
Business opportunity ing ability. Good references. Wishes respon- tenance, and or 2 A. , ~ —- 
+H i i ignment. Availabl short tion, company in m e-wes ic a 
: Advertisements a een tema, 330 W. 42nd St., New size ———— ———. — $6,000. Write 
1 York 18, N. Y. education, experience, references. 
on page 312 P-125, Power 
; — 2 (Continued on page 312) 520 North Michigan Ave., Chicago 11, Ill. 
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ASK YOURSELF FRANKLY 
“WILL IT PAY 


TO SELL MY BUSINESS?” 


TODAY’S unusual industrial conditions may well justify you in turning 


(Continued from page 311) 
SELLING OPPORTUNITY WANTED 


POWER ENGINEER: with numerous import- 

ant contacts and experienced with plant 
operation and maintenance, wants connection 
with well known plant equipment manufac- 
turer, as sales or service representative, Desired 
location Southwest. tA-137, Power, 520 N. 
Michigan Ave., Chicago 11, Ill. 
EXPERIENCED SALES Engineer seeks repre- 

sentation nationally advertised lines indus- 
trial and power plant equipment. Commission 
basis New Jersey and surrounding territory. 
RA-138, Power, 330 W. 42nd St., New York 18, 
N. Y. 




















BUSINESS OPPORTUNITY 


INDUSTRIAL CHEMIST with thirteen years 

experience desires to purchase going water 
treatment business. Will consider partnership. 
BO-122, Power, 330 W. 42nd St., New York 18, 
i. Be 








your business—FOR CASH—to new management. 


As a reputable 


operating organization of long experience, with substantial capital, 


we can 
greater profits . . 


bring opportunity for increased company expansion and 
. while you are relieved of heavy expense and 


worry. Personnel held intact whenever possible. 
@ ALL discussions and negotiations strictly confidential 
Box 1234—1474 Bway, N. Y. 








I 


ADDITIONAL LINE 


Connecticut Engineering Sales Organiza- 
tion operating over twenty years seeks 
additional line power plant and factory 
equipment. 

RA-127, Power 
330 West 42nd St., New York 18, N. Y. 


FOR SALE 


One (1) Worthington Triplex Water Pump 
—Serial D87393—612" Dx8” S. Driving 
Pinion 34T. Bull Gear 164T. $500.00—Al 
condition. 


SMITH PAPER, INC. 


Lee, Mass. 








FOR SALE 


Waterwheel and Generator. Pelton single overhung 
impulse wheel, designed to produce 120 hp. at 450 
rpm. and net effective head of 333 feet. Direct con- 
nected to 80 kva Westinghouse generator 60 cycle, 
3 phase, 2400 volts, complete with 5 kw. Westing- 
house direct connected exciter. Location—Western 
Canada. Apply 


FS-126, Power 
330 West 42nd Street, New York 18, N. Y. 








NEW YORK REPRESENTATION 


Engineering Sales Organization more than 15 years 
Successful Experience wishes to handle Account of 
Power Plant—Process or Heat Exchange Equip- 
ment on Commission Basis. Can offer Concentrated 
Metropolitan and Vicinity Coverage. 


RA-131, Power 








330 West 42nd St., New York 18, N. Y. 


WANTED 



















— SET LTNO, 
Cash Ready 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 
Compensators 
Generators 
Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 
Send us list with full details 


WIRE OR PHONE 
P. ©. Box 534 


POWER EQUIPMENT CO. 


4 ANDREWS ST 













ROCHESTER 4. N.Y 








WANTED 


TURBO GENERATOR 


Bleeder type, 3750 to 7500 KVA 
3/60/2300 inlet pressure 300 to 
350 lbs. discharge pressure 
125+. 

IRON & STEEL PRODUCTS, INC. 


13488 S. Brainard Ave., Chicago 33, Ill. 
“"ANYTHING containing IRON or STEEL" 








DO 





WE WILL BUY 
MOTORS — AC & DC 
GENERATORS 
MG SETS 
TRANSFORMERS 
Controls & 
Switchboards 
Air & Oil 
.ircuit Breakers 


—~_- 


ll 


ELECTRIC 
GENERATOR 
& MOTOR CO. 


4523 Hamilton Ave. 
Cleveland 14, Ohio 
Phone ENdicott 5656 
I, Established 1900 











WANTED 
500 or 600 K.V.A. 60 cycle—3 phase oil 
cooled transformer primary 13200 voits 
secondary 240 volts. If possible state the 
impedance. 


RUNDLE MFG. CO. 

3305 West Forest Home Ave., Milwaukee, Wis. 
Telephone Mitchell 1040 
WIRE or PHONE collect. 








WANTED 
1—150 H.P. 100% pressure boiler and 
accessories 
1—self supporting stack 3’ x 85’ 
1—100 foot tank tower and 15000 gallon 
(or larger) water tank 


H. M. SHANDLES 
617 Pine Street, Philadelphia 6, Pa. 











WANTED 


500 to 750 KW 80% P.F., 3 phase 60 cycle, 
2300 volt non-condensing turbo generater 
175-200 lb., 100 degree superheat 20 lb. 
back pressure. State age, serial number, 
condition and price. 

W-980, Power 
620 North Michigan Ave., Chicago 11, Il. 








WANTED URGENTLY 


STEAM BOILER 


1 Steam boiler to produce about 80,000 
Ibs. steam per hour (capacity 80,000 
lbs. water per hour evaporated). Pres- 
sure 400 lbs. per square inch, prefer- 
ably fitted with chain grate stoker. 


Oilfield Equipment Company, Inc. 
30 Church St. New York, 7, N. Y. 


WANTED 


ROLLER CHAIN 


ANY SIZE—ANY MAKE— 
ANY QUANTITY 
NEW OR USED 


W-129, Power 
330 West 42nd St., New York 18, N. Y. 











WANTED 


DIESEL ENGINE 
Quarry requires Several Diesel Engines 
and Generator Sets. 120 to 500 HP. 


W.-116, Power 
330 West 42nd St., New York 18, N. Y. 











WANTED 


Two D.C. MOTORS 
TYPE MPC, CLASS 6—150 H.P. 500, 
Form A, 500 R.P.M. 250 Volts, General 
Electric—150 H.P. 


W-973, Power 
330 West 42nd St., New York 18, N. Y. 














WANTED 
One or two G.E. 175 H.P. type D.M.C. 
class 209 (6-173 H.P.—500) form L, 500 
RPM—230 Volt, direct current motors— 
Reply 123 Power 
330 West 42nd Street, New York 18, N. Y. 








WANTED 
2—800 KW) ALTERNATORS, 3 Phase, 60 


Cycle, ‘ 
2—1250 KW) 2300 Volts, 300 RPM, with 
Switchboards. 

Suitable for engine connection. 
ALJON ELECTRIC DIESEL CO. 
151-55 Washington St., Brooklyn 1, N. Y- 
Main 4-3804 
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GASOLINE DRIVEN 
D. C. GENERATOR SETS 


" WHEN YOU BUY USED EQUIPMENT 


| 2-—25 KW. 125 volt 
: LOO K FO H 1—30 KW. 125 volt 


HEMPHILL’S 


1—120 KW. A.C, 240 volt, 3 phase 


MOTORS 3 PHASE 60 CYCLE 
SQUIRREL CAGE 


400 HL.P. 1200 RPM. Westinghouse 220 volt 
100 H.P. 1800 RPM. General Electric IK 440 volt 
- 90 H.P. 380 RPM. Crocker-Wheeler 550 volt 
— 75 H.P. 690 RPM, Westinghouse 550 volt 
- 60 H.P, 900 RPM, Howell Mfs. Co. SC. 220 volt 
- 50 H.P. 900 RPM, Fairbanks-Morse H, 220 volt 
50 H.P, 514 RPM, General Electric 1QK 220 volt 
2— 25 H.V. 1800/1200/900/600 U, S., 440 volt, 3 phase 


oe ee oe 


MOTORS 3 PHASE 60 CYCLE 


HEN YOU buy Hemphill-owned Equipment, there is seats 


. 1—500 H.P. 900 RPM, Lincoln 440 volt 
PREJUDGED VALUE packed in every crate . . . because 1—350 H.P, 293 RPM. General Electric MT-424 440 volt 
. . 1—250 H.P. 600 RPM. General Electric 1M 2200 volt 
OUR OWN buyers and electrical engineers have not only 008 2, Sand SNR. Gicaes Mas bo one aa 
OK'd it for GOOD equipment. . . our REBUILDING experts 1—200 H.P. 600 RPM. Crocker Wheeler 8.1. 440 voit 
’ . . 1—200 H.P. 600 RPM. Westinghouse CW 220 Volt 
have also tested and OK'd it to make sure that in work- 1—150 H.P. 1750 RPM. Westinghouse CW 220 volt 
manship ond performance it meets MANUFACTURERS’ 1—100 H.P. 900 RPM. General Electric MT vertical 220 
7 cheeses 1—75 H.P. 1200 RPM. General Electric MT Vertical 


HEMPHILL STANDARDS ARE MAKERS STANDARDS J =" 


1— 75 H.P’. 900 RPM. General Electric ITC 220 volt 
1— 60 H.P. 575 RPM. Allis-Chalmers 220 volt 

1— 40 H.P. 1150 RPM. Cont Electric SA85 220 volt 
| 49 H.P, 1180 RPM. General Electric MT 2200 volt 





MOTOR GENERATOR SETS 


1—300 K.W. General Electric, 3 unit, 2200 volt syn- 
chronous ‘to 275 volt D.C., 720 RPM. 


1—150 KW. 125 Volt Westinghouse, Squirrel Cage 


MOTORS—VARIABLE SPEED 
230 VOLTS 





MOTORS D. C. 230 VOLTS 





2—200 H.P. 425/212 RPM. General Electric MPC 24150 HP. General Eisctrie MEPS, 250 vols 608 BPS. 
oe ev iee EPEC Be Cane Electric, 440 volt, 3 2—100 H.P, 950/1170 RPM. General Electric RC-37 poe “es chr a oe ~ = ; 
| 1—80 KW 230 volt 3 unit Crocker-Wheeler Synchron- 1—40 H.P. 700/1000 RPM. Sprague L.C. ' — a patter Mrs eae : yea ae - — 
poy Heed 1—30 H.P. 400/120 RPM. General Electric R’ C-204 ~ 15 HP, 575 RPM. General Electric C 230 volt 
130 H.P, 225/900 RPM. Crocker Wheeler CMC i— 50 H.P. 160 RPM. Crocter Whester Cis S00 vale 
1—25 HP. 650/2200 RPM. Westinghouse SK-110L 2— 20 IL.P. 1150 RPM. General Electric RC-31 230 volt 
TURBO GENERATORS 125 H.P. 500/1500 RPM. General Electric RF-12 1 - 30 H.P. 1100 RPM. General Electric RC-12 230 
1—600 KW. Terry dual bleeder condensing Turbine only 1-25 H.P. 400/1200 RPM. Westinghouse SK 1— 30 H.P. 750 RPM. General Electric RC-14 230 volt 
1—300 KW. 125/250 Volt General Electric non-condens- 2—25 H.P. 300/900 RPM. Electro Dynamic 1 30 H.P. 625 RPM. General Electric € 230 volt 
= : ; ; o-t5 EP. 200/120) RPM. Grnerel Miele REC-0008 i— 25 H.P. 1150 RPM. General Electric CD-93 230 
ha i—200 KW. Genera) Electric, 3 phase, 60 cycle, 220 volt 1—13/18 H.P. 350/1200 RPM. Electro Dynamic 


volt 
ie ets y. G 1E 3 phi 30 eycle, 220 vol 3-114 ILP, 500/1500 RPM. Westinghouse I— 25 H.P. 600 RPM. Westinghouse SK 230 volt 
ee ee ee ee 714/10 H.P, 500/1500 RPM, Reliance 


1— 20 H.P. 800 RPM. General Electric RC-12 230 volt 





l 
1—30 KW. 135 volt, Allis-Chalmers, non-cond. 1—6/7.5 HP, 450/1800 RPM. Crocker Wheeler CMC 1— 15 H.P. 350 RPM. Diehl G-312 230 volt 
1—5 H.P. 500/1500 RPM. Reliance 
1—5 H.P. 600/1200 RPM. General Electric LC 
ALTERNATORS 1—5 H.P. 450/1800 RPM. Crocker Wheeler CM 
1—500 KW. 3600 RPM, 600 volt, General Electric D.C. 1—5 H.P. 400/1600 RPM. Diehl K6 
excites 1—5 H.P. 225/900 RPM. Electro Dynamic SYNCHRONOUS MOTORS 
1—200 KVA 3600 RPM. 240 volt, Allis-Chalmers D.C, 1—500 KVA, 900 RPM. type ATI General Electric 4150 
exciter volt, 3 phase, direct connected exciter, 
“epee os pon one odegnard ig inner 8 " TRANSFORMERS 2—160 H.P. 1800 RPM. Electric Machinery, 2200 volt 
63 KW. 51 M, 2400 volt, Electric Mach. 


” KVA. Auto Transf, 4150 V. Ph. 4 wire to >; > Gg ; Finsteie 26 , , 
1—62% KW. 3600 RPM. 220 volt, Allis-Chalmers — ee . . 75 H.P. General Electric, 1200 RPM. type ATI, 


“ ‘ re © > | olt, 3 ase, 600 ¢ ‘le. 
1—40 KW. 1800 RPM. 550 volt, General Electric 2—400 KVA, General Electric, 4156-250/480 volt, Scott 220 volt Dhaxe, 60 cycle 
1-35 KW. 1200 RPM. 249 volt, Columbia Electric D.C. ‘ a0) KVA. Pittsburgh 2200 volt 110/220. 
exciter 


3—100 KVA, Westinghouse 11430/250 volt 


I—31.3 KVA. 1200 RPM. 120/208 volt, American D.C. 3—100 KVA. General Electric 13200/250 volt 
exciter 3— 75 KVA. General Electric og te Ray MISCELLANEOUS 
—12.5 ? a ’ 9 Yestinghouse a 2— 50 KVA. Pittsburgh 7500/15000 V. 110/220 v. 
' a” acti a Se Re een nee 2— 15 KVA. General Electric 2300-115/230 volt 2—2100 Gallon Pumps Dayton-Dowd 190 foot head. 


anne 






“FOR POWER ” 


THIS 
— SEAL 





% BY H MPHILL«aCO. 


1604 53rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK—LONGACRE 5-3227 


- PHONE NEW JERSEY—UNION 3-2600 





o 
~ 
So 
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POWER PLANT MACHINERY 


rr 


1800 KW GENERAL ELECTRIC SYNCHRONOUS MOTOR GENERATOR SET 


1—1800 KW 50 deg. General Electric compound interpole direct current gene- 
rator type MCF form L 275 volts 6550 amps. 600 RPM #1358377 mounted 


on common cast iron sub-base and direct connected to 


1—2500 HP 85% P.F. 2400 KVA 50 deg. General Electric synchronous motor 
type ATI form C 3 phase 60 cycle 13200 volts (can be reconnected for 6600 
or 2300 volts) 600 RPM #4097530 


The above motor generator set is in excellent condition, complete with 
automatic switching equipment and available immediate shipment. 


TURBINE UNITS 
3 phase, 60 cycle 
35000 KVA G.E. 13800 V. Cond. 425# 
15000 KVA G.E. 13800 V. Cond. 425# 
7500 KVA G.E. 13800 V. Cond. 425# 
5000 KVA G.E. 4000 V. Cond. 200# 
3125 KVA G.E. 2300 V. Cond. 175+ 
2500 KVA G.E. 2300 V. Cond. 200# 
2500 KVA Wstg. 2300 V. Cond. 260# 
2500 KVA G.E. 480 V. Non. 175} 
1875 KVA Wstg. 240 V. Bleed. 400;+ 
1875 KVA Wstg. 240 V.Non. 400¢ 
1563 KVA Allis 2300 V. Cond. 210# 
1250 KVA Allis 480 V. Bleed. 150+ 
1250 KVA Wstg. 2300 V. Cond. 180# 
937 KVA Allis 2300 V. Bleed. 175+ 
937 KVA Allis 2300 V. Non. 200# 
625 KVA Wstg. 480 V. Bleed. 150+ 
625 KVA G.E. 240 V. Non. 200+ 


UNIFLOW UNITS 
3 phase, 60 cycle 
1000 KVA Skinner 2300 V. 115+ 
750 KVA (2) Skinner 2300 V. 175# 
500 KVA Skinner 480 V. 150# 
350 KVA Ames 2300 V. 150# 


DIESEL UNITS 
3 phase, 60 cycle 


1875 KVA Hamilton 2400 V. 240 RPM 
1000 KVA MclInt. Sey. 4000 V. 300 RPM 
500 KVA Fair. Mor. 2400 V. 257 RPM 
375 KVA DeLav. 2300 V. 240 RPM 
375 KVA (2) DeLav. 4000 V. 300 RPM 
312 KVA Bus. Sul. 2300 V. 225 RPM 
300 KVA Fair. Mor. 2300 V. 257 RPM 
156 KVA Buckeye 240 V. 360 RPM 
150 KVA Fair. Mor. 2400 V. 257 RPM 


ROTARY CONVERTERS 
3 phase, 60 cycle 


2500 KW G.E. Boost. 300 D.C. 4600 A.C. 
1500 KW Wstg. 250 D.C. 2300 A.C. 
1000 KW (4) G.E. 600 D.C. 33000 A.C. 


MOTOR GENERATORS 
3 phase, 60 cycle 


300 KW C.W. Syn. 250 D.C. 4000 A.C. 
200 KW G.E. Syn. 275 D.C. 2300 A.C. 
150 KW Wstg. Syn. 125 D.C. 2200 A.C. 


WATER TUBE BOILERS 


25,000 lbs/hr Stirling (2) 4254 Pulver- 
izer 


60,000 lbs/hr Springfield 2257, Pulver- 
izer 











INTERNATIONAL POWER MACHINERY CO. _ 


UNION COMMERCE BLDG. Telephone: MAin 9514 


CLEVELAND 14, OHIO 
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This Explains Our Statement... 











MOTOR GENERATOR SETS 













What BELYEA 


RE-NU-BILT 


Signifies 


It means YOU—the 


buyer 


and user—get the benefit of 


38 years of experience 


lecting and buying quality 


equipment, rebuilding 


it, 


and 


testing it the highest of stand- 


ards. The list shown 


below 


is only a sample of present 


stock. 


“SUCCESSFUL OPERATION GUARANTEED= 























































1 5006 Whse. 


| 





2300/4000 900 








38” 
YEAR OF 


SERVICE 


we OWN wuat 
WE ADVERTISE 
iT HAS TO BE GOOD! 
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1—75 KW Ridgeway 250 V. D.C. 
with 12 lb. back pressure, 





2000 RPM, 


We Buy for Stock — for CASH 
What Surplus Do You Have? 
PHONE—JOURNAL SQUARE — 2-3334 

Also 
Y. CITY LINE — RECTOR 2-7150 


COMPANY, INC. 


Main Office and Shop 
43 HOWELL STREET 


JERSEY CITY 6,N. J. 


A. C. MOTORS ROTARY CONVERTER 
3 phase—60 cycle 3 Phase—60 Cycle 3 PHASE—60 CYCLE 
1—1500 KW. G.E. 275 V. D..C to 2100 H.P. 4400/2200 V. SLIP RING Qu. Kw. Make Speed D.C.V. Trans. V 
Syn. with exciter. 5 Whs 720 600 2300 
1—400—3_ unit with 2—200 KW—GE DC gens. and 700 Qu. H.P. Make Volts R.P.M. Desc. ; 1 wee 600 600 
1 0 KW Cr. Wh. 3 unit with 150 KW. 125 v. D.C : oe = = 1 1000 G E $00 S00 13200 
_ —Cr. 3 nh 15 - 125 Vv. Cy > . ry 000 3.E. 5 2 
gens, and 450 HP—4150 v. Syn 1 800 Al. Ca. 440 885 ANY 1 1000 Whse 900 600 1100: 
1-175 KW. Whse. 250 v. D.C. to 312 Kva., 2300 vy. 1 600 Cr. Wh. 2200 507 131 AQ 1 750 Whse. 720 250 6600/2300 
Syn. with exciter. 1 600 Whse. 440 400 CW 1 £00 Whazse. 1200 600 13200/2300 
1-150 KW—Whse. 600 V. D.C. to 200 HP—2200 V. : on ‘ an on © hes 
1—150 KW Whse. 5 3 unit, (2) 75 KW.125 V. Gen. D.C. to : po pee - 2300 pews MT-442 3 ees CYCLE—BOOSTER TYPE 
at gem — oe = SS Bees 2 1500 G.E, 500 225/275 _ 13200/6600 
wn aa = = \ £ 4 he ees f mea. 1 225 G.E 550 720 IM-17 All units ean Te terannes wat A. Ce p. C. control 
2—48 KW. 3 unit with 2—24 KW GE 60 volt D.C. gens 200 G.E 440 450 IM-3 Brg. 
1nd 60 HP—440 v. Sa. Ce. ae Oe 1 100 G.E 500 685 MTC-5552 
—415 ¥ ise, 250 V. D.C. to 7 2 e, 
1—26.4 KW W.E. 33 v. 800 amp. D.C. to 41.5 HP. 220 v. ; 4 —- Pen — po rire 
ee a = oe 1—2000 amp le, 15000 V. Conduit 
1—20 KW Burke 115 y. D.C. to 30 HP 440 v.—Sa. Cg ; 9 755 MT-3 P-s ° 
119.8 KW W.E. 33 v. 600 amp. D.C. to $2 HP. 230 y. oe oe. 200-1755 MT-837 ee Sane D2 280 A A ag he ne OCB 
Sq. Cg. SQUIRREL CAGE —1000 uninterrupting Capac 
1 725 G.E. 13800/2300 600 KT 
1 400 G.E. 2200 1175 IE-15B 
j 400 Whse. 2200 * 585 CS-1104 D. C. MOTORS 
SPECIAL 1 300 GE 22 600 IK Qu. HP. Make | Type Volta Speed 
‘ :.E : 2 250 G.E. MPC 1g 
1—500 KW—GE 250 V D C. to 700 HP— '. = Se so = i «300 Gk. | MPC 550 600 
2300/4150 Syn. Motor—3 phase—25 cycle y 200 G.E. 550 580 IK 2 700 GE. MCF 600 150/525 
with Controls. 2 200 G.E 2300 «21175 ~=IK 1 650 GE. PC 250 115/145 
. 2 625 G.E MPC 09 130 
1 200 G.E 440 580 IK .E. 
1 400 Sprague TLC 1325/2500 
1 200 Al. Ch. 2300 «1175 4 300 Oe {PC ie 
2 175/112 G.E 440 900/720 IK : 208 SE. wath $74 ih A 
TRANSFORMERS—60 Cycle 1 150 Whse 550 400 CS-594A 2 300 Gr. Wh. CCM-151H 230 630/700 
3 150 G.F. 440 1200 K-6325SR. Brg 1 250 G.E. MPC 30 400/500 
Qu. Kva. 'Make Ph. Type Voltages 1 150 G.E. 440 600 IK : = oe r+ $38 00 
3 1667 Pitts. 1 OISC 13200x2300 2 100 G.E 440 900 IK 2 135/175 GE. MCF 30  450/1050 
} 1050 G.E. 3 WCTH 11000x445/222 34 GE. MPC 230 250/450 
: 525 GE 1 HJ 2300 2 130 Cr Wh. CMC-65H 550 ‘1200 
2 333 Pitts 1 OISC 2400x220, SYNCHRONOUS 2 et E. * GO-183% 230 625 
4 300 GE 1 REED 27000s11¢/400 2 2100 GE. 2200/4400 514 ATI 
3 200 GE. 1, HS 2300x408/204 1 700 Whee, 4099/2008 138 TURBO GENERATOR SETS 
2 7. = ~ - t ” 
1 200 GE. “gh es 3300%115/ 230 ; 125 5 4 p+ 9 ATI ass 1—500 KW—Whse. 625 KVA. 440 v. 3 ph. 60 cy. 3600 
; 100 os. 1 rpP eeers/* 26 os es ~ io ee Se ~ condensing turbine 
, € aL co) se 880) 
ee ee Oe 22008 10. 220 SYNCHRONOUS CONDENSER 15 KV ay 


with Terry 180 Ib. 


315 
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Listed below a few of the motors available in a hurry fron Wente 


West. CS-644 
West. MS 

F. M. H 
West. CCL 
CM 


iJ 
i) 


SQUIRREL CAGE 
3 Phase, 60 Cycle, 220/440 Volt 


Qu. HP Make Type Speed 
—200 KW West. M-G sets, 2200 to 250 
Volt, DC gomplate 1 year old. 

Al. 1750 
G.E, 2200 v. 1K 720 
—150 KW West. syn. M-G sets 2200 to 
250 Volt, DC complete 
1—100 KW Gen. Elec. syn. M-G sets 2200 
2 we Volt, PC ov TK 
0 


G.E. ITC a : 680 DC—230 Volt 
0) 
GE ie Laas Type Speed 
G MT356 SK110L 
$K120 


C10 

MT302 
46TF 
8 


MT332 
K63 
SK113 encl. 
RC29A 


® 
£ 


Wagner 
Louis-Allis 
T.E.F.C.B B. 440v 1750 
West. MS-4 (Elev.) :< 
West. CCL 1700 
Wagner 13VRW 
el. B326 
Wagner 1I3VRW 
2 ph. 
E.-B.B.8.P. new 440v. 
Cr. Wh. 115Q 
West. CS-460C 
Wagner 15TCP- 
ey ‘Cc 
KT5 
Cc 3-573 25 ey. 


Trismph 
G.E. 


G.E. 
ae cil 


cs 
MT556 
CW364 

(Ex. proof) 
Cw W4i64a 
HF 


a at pt tpt et DOD HO DD 
— 


SOrrrcr er S oreo 


G.E. 
West. 


Orr orSr  OrSr ore 


IM 
MT 182 
Weste. CW-452A 


gov. 2000v. OOL 

1.F 

G.E. 

L ineoln cw 

F.M, = 50v. Hi65C 
c I¢ 


2 
KT562 
440 v K 1800 
‘new Ball Bearing 
Rel. new 440 v. 1200 
Ball yr 5 1 oe preci. MS 25 ey. 
Cont. new CS473C 
Ball Be a4 ‘splash me 25 ey. 
. Ch, TEFC 900 West. new B.B. 440v. 
ia» newT?. E.F.C.B.B, 
( 


West. new B.B. 440v. 
Al. Ch. 
W agner MCP-365 
Lima RS-405 b.b. 
Wagner new B.B.S.P. 
440 Vv 


eT eter ttl ee 


— a oe pe 


Conon 


DC—230 Volt 


Make Type Speed 
pee Kill 700 

CD 123 1200 
Westg. 115v. SK140L 1140 


Bert. 
EFI 1200 
13LT Vert. 1750 
230T Vert. 
CMC-EH 

Vert. 
SK 123 
RC 32 
SK 140 
11B 


a et ts 


KT302 
CS 25 cy. 


—— 


DN ee te 
a bet et st ot 
cocoou 


Reliance 

Reliance 

Reliance 6T 800 /1600 
Westg. SK 500 /1500 
Westg. ey et. 400 he 
Triumph 2F 

T Triumph 
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SK 
Reliance s6TF 
G.E RC29 50 
.E, DLC 203 700 Westg. SK60L-SK60- 1150 
Westg. SK 163 300/1200 Reliance 46TF 

Vert cr. Wh. CM-CHB 1750 

El. Dy. 15S 625 T.E.B.B. 
Westg. SK 110L : Teste : 1700 


Rel. 440 v. 131 T Vert. EL RF 600 2400 
Reliance 92 TF ites 3.E } 600, 1800 


Wests. 2>KS80L = 500/1500 


Ch. 
T eo B12 
Al. 2 ph. 
. C h 
. Wayne 2 ph. 
” 


_sastsaea 


NOR HHH ROT ROR OH RRR tt Re DR ee 


t 


v. 
+.B. 25 cy. West. new B.B. 440 v. 
¥. M. 2200v. HD12B Imperial new B.B. 440v. 1160 
Howell SC 


Al. Ch. SLIP RING 
Louls A. P405 3 Phase, 60 Cycle, & Syn. 
Louis A. 1170 ; 
GE. oT! Ou. HP Make Type Speed 
West. ‘CL El. Mach. 900 Syn. 
Wagner 3.E. MT412 352 
Line Weld Al. Ch. 1170 
Al. Ch. F. M. BV 600 
Al. Ch. Al. Ch. 1175 
Century S 25 Ww ents. 200 v 600 Syn. 
wet new B.B, ¢ F. M. Ds0by. ‘BV-1116B 1800 
1S. BB. 440v ? MT552 865 
W est. new B 440v. Ai, oc h, Alt 1200 
G.E. BB, 440 IN 1150 
‘ehuimph C12 1150 
.B. IM 
o EK IM 25 cy. 
Al. Ch. 
Ideal 
G.EB. 


— 
c- 


-~ 
SOND ND ee RD et re et et te tt et tt OO 


DC—230 Volt 


Make Type R.P.M. 
Al. Ch. 500 1000 
G.E RF10 400 (1200 
Kimble BA324 1750 

new B.B. 
Westg. SK91 2501000 
Westg. S5K33 1750 
Westg. SK43 1150 
Westg. SK60 850 
Westg. & G.E. 1750 
Westg. Rel. 1150 
>} Westg. SK43 S50 
dine ; re .B. . : ‘ ’ Westg “K33 $50 
Reliance 92T g i Westg. CD925 1725 
Westg. SK 1: ot. { 3 Westg S3K20 1150 
al _— ‘ 2 Westz. SK & CD 1150 
Cleve M-14 ee AD Alt — 350 5 2 Weste. SK20 550 
AL Ch. : 56 20 Imperiat DW-D37 30 Wate. SK1101- 75 i Westg oe 
RK. & M K-207 ano ayn . 115V Westg. CD925 550 2200 


Hamilton, Ohio 
ONT G . 


R. & M. K207 

Howell 

Lincoln 

Be KT332 

Al. Ch. 

ve fe we vator) T. BE. MT336 

Al. Ch. 

W'g 2200v. CW 

Westg. CW-653A 

Al. Ch. 

G.E. My -Ww 

Weatg. VW 753 A 
KRV 2 25 cy. er 

West. E G.E. OMT336 

Wagner 

Ideal A 3f al Ch. 25 cy. 

Wagner ILRP404 i 35 G.E. IN 


a E M10 
West CS644C 
West CCL 

Al. Ch 
Century 
F. M. 


eee tee 


_ 
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Rebuilt Motors & Generators 
Since 1906 
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2 Ph. Squirrel 


Qu. H.P. Make 

] 100, West 

l 70 GLE, 

l 75 GLE. 

1 50 Lineoln 

l 0 GLE, 

l 1) ~All. Ch. 

1 35° Al. Ch 
30 West. 

l ) Wagner 
a 
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Qu. H.P. Make Type 
1 150 G.E. KT-5478 1750 
4 150 El-Mchy. 1150 
1 125 West. Cs 1150 
1 147 West. 25 cyc. 715 
2 100 G.E. BTA-440V. 375 750 
l 90 Burke EM7 1150 
l 70 G.E. Synch. 1200 
1 °60 Burke 575 
3 60 G.E. & West. 690 
1 50/25 G.E. KG-504 1750, 885 
1 50 G.E. KT-326 1750 
1 50 Star A-75 1750 
l 50 West. CCL 1150 
l 50 Cr. Wh. 1220 1150 
1 50 Cr. Wh. 122Q 3865 
1 50 West. CS 580 
l 50 G.E,. I-14 495 
1 16 W.E. 150 900 
1 40 Triumph TR 690 
1 40 W.E. 150 ‘900 
1 35 Wagper 850 
l 30 U.S. Vert. 3450 
1 30 Cr. Wh. 870 
1 30 Watson 850 
l 30 West. CCL 690 
l 25 Wagner Fy. Weich. 1200 
1 25 Wagner Vert. 1160 
2 25 West. Cs 1160 
1 25 Century AS-35 870 
1 25 G.E. IK 870 
1 25 Wagner Fy. Weich. 720 
1 20 G.E. KT-312 1700 
l 20 G.E. Vert. 1750 
1 20 R&M _  K-207 1160 
1 20 West. cs 1150 
1 20 G.E. Vert. 1175 
l 20 Al. Ch. 870 
1 20 Diehl 860 
1 15 G.E. KT-752 1750 
1 15 Wagner Fy. Weich. 1800 
1 15 El. Spee. Synch. 1800 
l 15 G.E. KT-312 1150 
1 15 Howell 1150 
1 15 Al. Ch. 1150 
1 15 G.E. 1150 
1 15 Lineoln 1150 
4 15 West. Ms 1150 
1 15 G.E. Vert. S70 
l 1s G.E, KT-512 870 
1 15 Wagner I5VPR S60 
l 15 Wagner Fy. Weich. 720 
l 15 West. CS-504 415 


Cage Motors 


3 Ph. Squirrel Cage Motors | 


Speed 





Type Speed | 
C3-663C 1750 | 
Syneh. 1200 | 
IQE 1750 
C-15 S70 
IQ S70 

S70 

S70 
CCl 1150 
BP 1140 

= 











NEW MOTORS 


3 ph. 60 cy. 440 Volts 
Wagner, Star, G.E., West., 


etc. 

53— 5 HP 1800 RPM, S.P. 
14— 5 HP 1800 RPM, T.E.F.C. 

7— 5 HP 1200 RPM, T.E.F.C. 
57— 72 HP 1800 RPM, S.P. 
46—10 HP 1800 RPM, S.P. 
12—15 HP 1800 RPM, S.P. 
11—20 HP 1800 RPM, S.P. 
12—25 HP 1800 RPM, S.P. 

8—25 HP 1800 RPM, T.E.F.C. 








2 Ph. Squirrel Cage Motors 


Qu. H.P. Make Type 
1 25 Burke 
3 25 G.E, IQL 
1 25 West. cc. 
1 15 F-M 
1 15 Wagner 
1 15 G.E. KQ-502 
1 15 West. cs 
1 15 Al. Ch. 
1 15 West. CS-572 
1 15 G.E. 1Q 


Speed 
870 
1150 
1150 
1750 
1750 
1150 
1355 
1130 
860 
690 


A.C. Slip Ring Motors 





Qu. H.P. Make Type 
1 112 G.E. ITC 
1 100 F-M BA 
1 79 West. CW 
1 75 Al. Ch Hoist 
1 64 G.E. MTO-! 
1 60 West CW-956A 
1 50 G.E MT 
1 52 G.I ITC 
1 50 Al. Ch. 
1 50 G.E. MT-342 
1 40 West. HF 
l 40 Lincoln IXL 
l 40 G.E. MT-352 
I 35 Al. Ch. 
l 35 Burke DMB-7 
1 30 G.E. ITC 
l 30. G.E. M-526 
1 30 G.E. MQ-332 
1 30 West. CI-574A 
4 30 West. CI-582C 
2 30 G.E, MT-542 
2 25 Al. Ch. 
l 25 Howell SRS-420 
1 25 G.E. LM 
1 20 West. 
1 20 G.E. MT-332 
l 15 G.E. MT-502 
1 15 West. Cw 
1 15 GLE. MT-512 


Speed 
720 
720 

1170 
575 
585 
290 
600 
860 
865 
860 
850 
690 
570 
870 
720 

1200 

1150 
S70 
S70 
S870 
690 
S70 
870 
565 
870 
600 

1130 
S70 
S45 


| 








Qu. 
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A.C. Slip Ring Motors 


220 Volt D.C. Motors 

















. H.P. Make Type Speed 
15 Al. Ch. 680 

158 GE. MQ-332 670 | 

A.C. Generators 

. K.W. Make Voltage Speed | 
106 El-Mehy. 208/120 1200 
150 G.F. 240 480 600 
100 West. 240 480 600 
50 F-M 240 480 1200 
.50 El. My. 208 120 900 
30) «=Burke 220 440 900 
30 Century 208 (120 1200 





H.P. Make Type Speed 
350 West SK 340 425 
75 West. SK151 250 ‘1000 | 
10 GF. C-Inter. 480 ‘1100 
50 GF RC-19 400 1200 
45 Diehl K-10 850 
1 GE DLC 1050 
35 West. SK-120 1150 
35 GLE. RLC-204 440 800 
35 West. SK-160 400 600 
30 GF. RC-32 1100 
30 West SA 500 1500 
25 G.E. RC-31 1150 
25 West. SK 1100 
25 Reliance 92T 1150 
25 Al. Ch. 850 
25 Rel. MS 500 1500 
25 «Rel. H3 400/1200 
25 G.E. RF 400/1200 
20 G.E. RF 500 ‘1500 
20 G.F. RF 400 /1200 
20 G.E. CD-83 1200 
20 R. & M. 1160 
20 G.E. RC-L1 1150 
20 El. Dyn. 7%-S 950 
20 West. SK-1LOL 750 
20 West. Hoist 700 
15 Rochester 3450 
15 West. SK-83 1150 
15 G.E. RC 1150 
15 ,G.E. CD-Vert. 900 
15 G.E, CD-85 850 
15 G.E. RC-30 850 
15 Sprague D 700 
15 West SK 675 1350 
15 West SK-LOOL 600 2500 
15 West SK 500 1500 
9 L-A Baler 1750 
10 GE RC 1150 
10 G..E.. CD-75 1150 
10 Diehl 900 
10 G.E. RC 29 850 
10 G.E. CD-83 850 
10 Roth S00 
10 Diehl LS-14 750 
10 Flevator 700 
10 CVC 700 
10 SK 600 (1200 
10 RLC 500 ‘1500 
10 SK 500 / 1500 
10 RF-LO 400/1600 
10 SA 4100/1200 
Lo SK-90 4100/1200 
10 Diehl 200 (247 
7‘% Sturt. rt 3600 
7% 25 1750 
7% RC 1150 
7M SK-40 1180 
7} CO-LSOtF 
8 Baler 1200 
73 Sk 850 
7% RC 850 
7 West. SK-60 850 
7% G.E. RF-9 600, L800 
7% G.E, RF-10A 600 /1500 
7'o West. SK-90 650 (1300 
7's El. Dyn. 38S 550 1650 


THIS IS A PARTIAL LIST ONLY! 


230 Volt D.C. Motors 





Dependable Rebuilt Electrical Equipment 


I YEAR GUARANTEE 


Qu. H.P. Make Type Speed 
1 7% G.E. RF-10 450/ 1800 
1 74 G.E. RF-10 450/ 1600 
1 7 RF 450/ L800 
2 7 SK-70 400, 1600 
l 350. 1050 
l Raler 

110 Volt D.C. Motors 

Qu. H.P. Make Type Speed 
1 45 G.E. RC. 3108 
2 10 Lincoln -5 5 
l 10 cA 3500 
1 10 E. Dyn. 35 1100 
l 10 West. SK-70 850 
1 10 Reliance 400 1600 
2 10 Dichl cy se 
1 7% G.E. vo ‘ 725 
1 ai El. Dyn. 5S 450, 900 
1 7 El. Dyn. 600. 1200 

D.C. Generators 

KW Make Voltage Ampere Speed 

300 Burke (2) 250/125 1200 900 

300 West. (2) 250 1200 900 

250 G.E. 25 2000 720 

100 G.F. 125 800 i 

Al. Ch. 250/125 400 § 

10 alc (3) 125 400 1150 
50 G.E. 250 = ate 
2 ml. Dyr 600 § 

30 ae - 125 240 1150 
25 G.E. 125 200 1150 
20 West 250 100 1150 
10 West 250 40 1150 
10 West 125 80 1150 

7% G.E 250 30 1150 

71, West 125 60 1150 

AIR COMPRESSORS 
12¥2"*'x12"" American 

10''x6"" Gardner 

9''x8"" Ingersoll Rand 
itt Sullivan 
7°°s6"° Ingersoll Rand 








LEEDS & NORTHRUP 
MICROMAX 
INDICATING 


THERMOCOUPLE PYROMETERS 


Model S Recorders 
Model C Controllers 
Model B Recorders 


Some New— 
All Others Equal to New 














D.C. to A.C. Generators 
1 to 10 K.V.A. 

115 and 230 V.D.C, to 

1 ph. and 3 ph. 110-220 
& 440 V. A.C. 





146 GRAND STREET, NEW YORK 13, NEW YORK 


Established 1910 


CAnal 6-6976 


AND & COMPANY 
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This spring you can get all the paint you need to do those paint jobs put off because of war- 
time paint restrictions. Furthermore, you can get it at the low cost of only 65¢ per gallon* in 
types suitable for interiors or exteriors. For example, look at the two types offered -for sale in 
this advertisement. Both are surplus government-owned paints available in enormous quan- 
tities and many locations. Write, wire or phone your nearest War Assets Administration 
Office below or clip and mail the coupon. 

*Minimum sale 200 gallons of any one color, F.O.B. location, subject to prior sale. Packaged in 5 gal. containers... 
some in 50 gal. drums. 


LA 
aa 


EXTERIOR —Oil-Type Ready-Mixed Paint T-1215 








INTERIOR —Oleoresinous Emulsifiable Paint T-1279 


This is a medium grade paint which is ready to use and inex- This paint is best suited for interior use. It is an oil-in-water 


pensive. It produces a flat finish when brushed or sprayed on 


the surface to be protected. It is suitable for the great bulk of | 


exterior maintenance painting. T-1215 may be used also as a 
first coater or undercoat over previously painted surfaces. 
T-1215 may be mixed in with linseed oil-white lead or other 
oil paints to obtain lighter shades or higher gloss. It dries in a 
few hours. Suggested uses for wood surfaces include buildings, 
warehouses, fences, garages and barns. Paint may be used on 
primed tin and galvanized iron roofs and metal buildings; also 
on brick, masonry and concrete. 


COLORS: Black—Dark Green—Loam (dark slate color)—Olive Drab—Field 
Drab (gray-brown color)—Earth Yellow (deep buff color)—Earth Brown 
(smoke brown color). 





emulsion type widely used today. It is thinned for application 
with water or organic solvents, such as naphtha or mineral 
spirits. The paint is very easy to brush on and dries to a flat 
finish, easy to clean; also may be s —~ a two colors 
make an attractive contrasting finish. ark colors used on 
lower part of walls hide soiling marks. T-1279 contains a 
fungicide for mildew ———— It can be applied on cold, 
damp surfaces. T-1279 may be mixed in with white or light 
casein paints to produce lighter shades but not with conven- 
tional oil paints. Suggested uses include walls, and ceilin 
of plaster, composition board, concrete, stucco and brick; 
also concrete floors. 


COLORS: Light Green—Dark Green—Field Drab (gray-brown color)—Earth 
Yellow (deep buff color)—Black—Earth Brown (smoke brown coler)—Loam 
(dark slate color) —Sand—Olive Drab—Earth Red (Cinnamon color). 





VETERANS OF 
WORLD WAR Il 


To help you in purchasing 
surplus property, a veter- 
ans’ unit has been estab- 
lished in each War Assets 
Administration Regional 
Office. 


To War Assets Administration: 
Please send me, without obligation, information on the following: 


Oil-Type Ready-Mixed Paint, T-1215; 
CE bce mi eatane caviar kebeonadinas 


Oleoresinous Emulsifiable Paint, T-1279 


War Assets ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta + Birmingham + Boston + Charlotte + Chicago + Cleveland + Dallas - Denver 

Detroit - Helena + Houston + Jacksonville + Kansas City, Mo. + Little Rock + Los Angeles + Louisville 

Minneapolis + Nashville + New Orleans + New York + Oklahoma City + Omaha - Philadelphia 

Portland, Ore. + Richmond «+ St.Louis + Salt Lake City + San Antonio + San Francisco + Seattle + Spokane 
Cincinnati + Fort Worth (Telephone 3-5381) 
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TURBINE GENERATOR 





























P.F. Ge 


4375 


KVA G.E. condensing, 3 phase, 
60 cycle, 2300 volts, 3600 RPM. 


1563 


ACTUAL VIEW 
6000 KW General Electric, 13 stage, form EE, type R, 3600 RPM, 200-400 lbs. pressure direct connected to: 7500 KVA—6000 KW 80% 


KVA_ Allis non-condensing, 3 
phase, 60 cycle, 480 volt, 3600 


625 


UNITS AVAILABLE IMMEDIATE DELIVERY 


meral Electric, type ATB-2, form HT, 3 phase, 60 cycle, 2300/4000 volt, 3600 RPM alternating current generator equipped with a 
9000 sq. ft., two-pass Elliott surface condenser with all condensing auxiliaries, 50 KW, 125 volt direct current i 
switchboard panels, instruments and oil circuit breaker—a complete installation. 


turbi 





ter set, 


Installed new 1928. 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 2400 volts, 3600 


200# pressure, equipped with RPM, 175-200#, 15-304 gauge RPM, 2004 pressure, equipped 
condenser and auxiliaries. back pressure complete with direct conected shaft exciter, con- 
itchboard denser and switchboard, 
3125 KVA G.E. condensing, 3 phase, switchboard. 


3125 


2500 


1875 


1875 


60 cycle, 2300 volts, 3600 RPM. 
225# pressure, 500° TT, equipped 
with condenser, switchboard and 
instruments. 


KVA G.E. condensing 3 phase, 
60 cycle, 2300 volt, 3600 RPM, 
200# pressure equipped with sur- 
face condenser, switchboard. 


KVA G.E, 6 stage condensing, 3 
phase, 60 cycle, 2300 volts, 1800 
RPM, 150-200# pressure, com- 
plete with motor driven exciter 
set, switchboard. Wheeler surface 
condenser, auxiliaries. 


KVA G.E. condensing, 3 phase. . 


60 cycle, 6600 volts, 3600 RPM. 
200+, 500° TT, complete. 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 480 volts, 3600 
RPM, 175-2004 pressure, 500° 
TT, complete with turbine driven 
exciter set, switchboard, Westing- 
house jet condenser and condens- 


ing auxiliaries. 


600 


[tilitivs | 


NATIONAL CITY BANK BLDG 
CLEVELAND 14, OHIO 
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1500 


1250 


1250 


937 


KVA (2) General Electric, condens- 
ing, 200# pressure, 550 volts, 
3600 RPM complete with condens- 
ers, exciters, switchboard panels, 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 2400 volts, 3600 
RPM, 200# pressure, equipped 
with direct connected shaft exciter, 
condenser, switchboard. 


KVA Westinghouse non-condens- 
ing. 3 phase, 60 cycle, 480 volts 
3600 RPM, 200-250#, 500° TT, 
15 lbs. gauge back pressure, 
complete with switchboard panel. 


KVA, General Electric, condens- 
ing, 3 phase, 60 cycle, 2300 
volt, 3600 RPM, 1504 pressure 
equipped with condenser. 


375 


375 


125 


125 


100 


KVA G.E. condensing, 3 phase 
60 cycle, 2300 volts, 360 RPM, 
150-200# pressure, 100° SH. com- 
plete with surface condenser. 


KVA Allis-Chalmers — Midwest 
non-condensing, 3 phase, 60 cycle, 
2300 volts, 3600 RPM, 125-150# 
pressure, 0-10# gauge back, 
complete with switchboard. 


KVA Westinghouse non-condens- 
ing, 3 phase, 60 cycle, 240 volts, 
3600 RPM, 175-200# pressure, 
0-10 lbs. gauge back pressure 
with direct connected exciter. 


KVA G.E. non-condensing, 3 
phase, 60 cycle, 2300 volts, 3600 
RPM, 150-200# pressure, 10 lbs. 
gauge back, 


KVA Westinghouse non-condens- 
ing, 3 phase, 60 cycle, 2400 volts, 
3600 RPM, 125-200 pressure, 
10 lbs. gauge back. 


abeststc@umenirisiitirsa! 
Curporation 


WIRE OR PHONE 
LONG DISTANCE 422 
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Write—Wire—Phone 


us if you don't see the 
item you need. This list- 
ing is only a part of our 
large stock. 


Write—Wire—Phone 








800 KW Gen. Elec. 


100 KW Gen, Elec. 


50 KW Cr, 


40 KW Martin rotary converter, 


30 KW Gen. Elec 





M-G SETS 


type MPC gen. 
amp. coupled to 450 HP G.F. MPC 
1150 RPM (can furnish A.C. 
3 bre. unit, 
coupled to 150 HI’ sq. cage 
4000 V.—-1200 RVM 
Wheeler’ type CE 
coupled to 80 TIP C-W 
Vv. 1800 RPM 


DC 170 volts 1760 
motor DC 250 V. 
drive). 

type RC gen. DC 125 v. 
1-K motor 3-60-2200/ 


generator DC 125 V. 

“motor sq. cage 3-60-220/440 

input 3/60/220 v., out- 
put DC 230 v., with panel. 

25 KW Gen. Elee. DLC gen. DC 

motor %4-60-220/440 V. 

cD 105 gen. DC 

coupled to 45 HP G.E. KT 532 motor 
1600 RPM, late style 3 bre. unit. 

Others available—special units built to order. 


D. C. MOTORS 


Mfa. Ty Volts Speed 
Gen. Elee } 1150 
Whse S13 2: 475 
Gen. Elec A 23 400 
Diehl dypamom 2! 500 2000 
G.E. Sprague LC 2: 

Whase 8 d 450 

Gen. Elec 23 

Roth 8 § 

Reliance (3) b.b 310T 600 

hse SK 4 1 

Whase. 

Allis Ch. 
Sprague 

Gen. Elec 

Roth 

Whae. enclosed 
Whee. 

Sprague dyna. 

jen. Elec, 

Whee. crane 
Imperial int. dty. Z F 
Gen. Elec rie 23 400 
Gen. Elec F 2a 500 


250 V. to 50 HP A€ 


60 v. 500 amp. 
3-60-220/440 v. 


dynamom 
DLC 


elevator 
SK 


SQUIRREL CAGE MOTORS 


Phase—60 Cycles—220 or 440 Volts 


Qua. H.P. Mfr. Speed 
200 F.M. b.b. 2200 v. 
150 Gen. Elec. 
125 se. 3 
100 
75 
60 
60 
60 . Elec. 
50 Gen. Elec. 
50 Gen. Elec. vertical 
50 Gen. Elec. 
40 Allis C a 
40 Gen. Fl 
40 L. Alta TE FC b.b. 
Gen. Elec 
Diehl New b.b. 
ans b.b. 

3.E. TEFC b.b. 
itis Ch. 
Allis Ch. 


ee eed el ete et 


Diehl New b.b. 
Whase. b.b. 
Allis Ch. 

Gen. Elec. 
Ideal 


25 CYCLE MOTORS 


Type 

CW sal. rg. 
HD sl. rg. 
MT359 sl.rg. 
CCL sq. cg 
I-K sq. cg. 
ANY sl. rg. 


SYNCHRONOUS MOTORS 


H.P. Mfg. } Volts Speed 
750 = Allis Ch. 220/440 1200 
350 Gen. Elec. 3 bre. AT 23 <2. 600 
yhse. mal. 2% 900 

Gen. Elec AT 22 io 600 

Gen. Elec. d p 440 14 

Gen. Elec. 1 bre. AT 220/440 600 

Gen. Elec. A’ 220/440 900 

Ideal SMS 220/440 1200 

Gen. Elec. 8 PF TS 220/440 900 


tome 


Mfg. 
Ww pe. 2200 v. 
Gen. “ple. 2200 v. 
Whse 


Gen. Elec. 


50 Allis Ch. 1500 





CENTRIFUGAL PUMPS 
8’ Alberger, 2000 gpm @ 80 ft. 
6"" Platt, 1000 gpm @ 230 ft. 
i Worthington, 2000 gpm @ 200 ft. 











SLIP RING MOTORS 


3 Phase—60 Cycles—220 or 440 Volts 


Qua. H.P. Mfg. Type 
350 Whse. 2200 v. EMV 


Whse. 
Gen. E 
Gen. 
Gen. 
Ger. 
Gen. 


n. Elec. 
Fair Morse b.b. 
Whse. 

Gen. Elec. 

an Ch. 

G.E. 550 v 

Fair. Morse b.b. 


D. C. GENERATORS 


Mfr. Type Volts Speed 
Gen, Elec. 1 brg. MPC 125/170 1150 
Gen. Elec. MP 250 600 
Whs 8 125 600 
ien. Elec. DLC 450 
Cr. Wheeler cc 1800 
J&L epd. ) 750 
Gen. Elec. DLC 250 900 
Gen. Elec CD13) 2 125 900 
i ieeoin b.b. 600 amp. 50 1200 

Gen. Elec. DLC 5 900 
Gen. Elec. RC 25 900 
Allis Ch. (2) 12. 475 
Cr. Wheeler ccD 415 


ee et eee ee tt 





ALSO IN STOCK ,. . . OIL SWITCHES 
WER & FANS .. . SPEED 
500 NEW MOTORS 


BLO 
REDUCERS ... 

60 CYCLE A.C. GENERATORS 
KVA Mfr. Type Volts 
500 ~=6©Gen. Elec. 3 bre. ATB 2300 

Gen. Elec. 3 brg. ATB 
Whse. ped. 
Elec. Machy. 3 brg. 

Gen. Elec. 1 brg. ATB 240/480 600 
Gen. Elec. ATB 240/480 900 
Allis Ch. 2300 900 
Allis Ch. 25 cycle 240/480 500 
Cr. Wheeler ped. 240/480 600 
Cr. Wheeler 240/480 = 1200 











Speed 
450 


240/480 600 
240/480 900 
240/480 720 


ARTHUR WAGNER COMPANY 


1436-38 Ww. RANDOLPH STREET 





CHICAGO 7, WL. 








ELECTRICAL EQUIPMENT 


REBUILT AND GUARANTEED—PROMPT SHIPMENT 
MOTORS-GENERATORS-MG SETS-TRANSFORMERS-CONTROLS 





SPECIAL OFFERINGS 





VARIABLE VOLTAGE DRIVES 


10—40 HP, General Electric Variable 
Voltage Ward Leonard Drives con- 
sisting of: 

1—40 KW, 250 Volt, Induction M-G Set, 
with two auxiliary 5 KW gene- 
rators with exciters. 

1—40 HP, 250/1500 RPM, Type CD- 
1441 DC Motor. 
2—Auxiliary, 5 HP, 

B-284, DC Motors. 
1—Enclosed magnetic control provid- 
ing jog forward, jog reverse, run, 
fast, slow, and stop. Complete 
with motor operated field rheostat. 


NEW 


1750 RPM Type 








1—200 HP, 2960 RPM, 3 phase, 50 cycle, 500 Volt,Westinghouse Type CS-8120 TEFC 
2—700 HP, 1484, RPM, 3 phase, 50 cycle, 6300 Volt, Westinghouse Type CS-4-39D-12 


NEW G.E. SPLASHPROOF AC MOTORS 
50°C., 50 Cycle, 220/380 Volts 
Quantity HP Speed Type 
28 3 1410 K-225 
6 3 1400 K-225 with 
motor mounted disc brake 





NEW 500 VOLT ADJUSTABLE SPEED 
D.C. MOTORS 

Qu. H.P. Speed Make 

4 7'2 450/1800 G.E. 

4 60 


NEW 


Type 
CD-85 (1 Hr.) 
400/1600 G.E. CD-1446-AL (1 Hr.) 





25—Allis-Chalmers, 10 H.P., 
1200 RPM, 230 Volt, D.C., EB-80, 
Dripproof, 40°, Ball Bearing. 








ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 
Phone: ENdicott 5656 


CLEVELAND, 14, OHIO 
Established 1900 





SYNCH. CONVERTERS 


500 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
(00 KW G.E. 600 D.C. 2300/4000 A.C. RPM 

150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


300 KW G.E. SYN 600 V. 2300/4000 A.C. 1200 RPM 
300 KW G.E. SYN. 250 V. 2300/4000 A.C. 1200 RPM 
150 KW G.E. SYN. 250 V. 2300/4000 A.C. 900 RPM 
150 KW WEST. SYN.600 V. 2300/4000 AC. 1200 RPM 


Each unit listed above is owned by us and 
is available now for immediate purchase 


WALLACE E. KIRK 60. 


Incorporated 


502 Grant Building, Pittsburgh, Pa. 











TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 
5143 N. 2nd St. Phila., Pa. 
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THE PICK OF POWER EQUIPMENT 


TURBINE UNITS—60 Cy. 


i—27500 KW General Electric Cond. 


1—15300 KVA Westinghouse Cond. 
i— 7500 KVA General Electric Cond. 
i— 5000 KVA General Electric Cond. 
i— 3750 KVA Westinghouse Extrac. 
i— 3125 KVA Westinghouse Cond. 
i— 2500 KVA General Electric Cond. 
i— 1563 KVA Westinghouse Extrac. 
i— 1250 KVA General Electric Extrac. 
i— 937 KVA General Electric Cond. 
i— 375 KVA General Electric Cond. 
i— 6250 KVA Allis Chalmers Topping 


D. C. TURBO UNITS 


1—250 KW Westinghouse, 120/240 V. 


1—!25 KW General Electric, 125 V. 
i— 75 KW General Electric, 125 V. 
i— 50 KW Westinghouse, 125 V. 


STEAM ENGINE UNITS—60 Cy. 


i—625 KVA Ames Uniflow 
2—480 KVA Skinner Uniflow 
1—375 KVA Harrisburg Uniflow 
i—325 KVA Skinner Uniflow 
1—300 KVA Skinner Un flow 
!'—!50 KVA Ames Uniflow 


D. C. STEAM ENGINE UNITS 


1—500 KW Ames Uniflow 125 V. 

i—4100 KW Ridgway 4-valve 275 V. 

1—350 KW Ridgway Uniflow 250 V. 
i—300 KW Skinner Uniflow 275 V. 

1—250 KW Ames Uniflow 250 V. 

i—!25 KW Ridgway 4-valve 250 V. 3-wire, 


DIESEL ENGINE UNITS 


Worthington, 240 V. 60 cy. gen. 
Worthington, 2300 V. 60 cy. gen. 
Nordberg, 250 V. DC gen. 
DeLaVergne, 4000 V. 60 cy. gen. 
LeRoi RXISV (gasoline)eng. only. 
Mcint. & Sey., 240 V. 60 cy. gen. 
Mcint. & Sey., 480 V. 60 cy. gen. 
DeLaVergne, 4000 V. 60 cy. gen. 
Buckeye 400 RPM engine only. 
2—1!25 HP Winton, 240 V. 60 cy. gen. 


i 

= 

= 
xrrrrrrrsITt 
VUVUVVVVVIY 


PARTIAL LIST —WE 


WATER TUBE BOILERS 


2—1373 HP B. & W. 230-Ib., 
i—1320 HP Springfield 400-tb., 


Oil Fired 
Pulverizer 


2— 760 HP Stirling 250-Ib., Stokers 
2— 617 HP Wickes 250-Ib., 
i— 607 HP Wickes 250-Ib., Stoker 
Stokers 


6—600 HP B. & 


W. 200-Ib., 
2— 600 HP Springfield 200-Ib., 
2— 560 HP Erie City 460-Ib. 


5— 492 HP Heine 180-Ib., Stokers 


2— 481 HP Springfield 225-Ib., 
2— 405 HP Erie City 160-Ib., 


Bent Tube 


Stokers 


Pulverizer 


‘Stokers 


SYNCHRONOUS MOTORS 
1608 WP G- E. 60 oy. 2290 V. 600 RPM 


1—500 HP Al. Ch. 


2—250 HP G. E 
i—200 HP Ideai 
—i00 HP G. E. 
2—i00 HP E. M. 


. 2300 V. 450 RPM 
- 1800 RPM 


60 cy. 4000 V. 514 RPM 
60 cy. 2300 V. 240 et (Super) 


60 cy. 440 V. 


1200 R 


INDUCTION MOTORS—460 Cy. 


i—1000 HP West. slip ring 2200 V. 360 RPM 
i— 300 HP West. slip ring 440 V. 
i— 200 HP Burke sq. cage 440 V. 575 RPM 


2— 100 HP G.E. sq. cage 440 V. 720 


2— 100 HP West. sq. cage 220/440 V. 


1200 RPM 


MOTOR GEN. SETS—60 Cy. 


i—1000 KW General Electric 600 V. DC 
i— 300 KW Westinghouse 600 V. DC 
i— 150 KW General Electric 125 V. DC 
i— 100 KW Westinghouse 125 V. 
i— 100 KW Burke 250 V. DC 
i— 75 KW General Electric 125 V. DC 


I— 50 KW Westinghouse 250 V. 


DC 


ROTARIES—60 Cy. 


2—2600 KW General Electric 300 V. 
i—2000 KW General Electric 600 V. 
2—1750 KW General Electric 250 V. 
1—1500 KW Westinghouse 250 V. 
2—1000 KW Westinghouse 250 V. 


i— 500 








General Electric 250 V. 
HAVE ALL CLASSES OF POWER EQUIPMENT 


RPM 
1800 RPM 





FREQUENCY CHANGERS 


1—2150 KVA G. E. 25/62'2 cy. 750 RPM 
1—1875 KVA G. E. 25/60 cy. 300 RPM 
2—1500 KW West. 25/60 cy. 300 RPM 
2—1000 KVA G. E. 25/60 cy. 300 RPM 
i—1000 KVA Al. Ch. 25/62'2 cy. 375 RPM 
i— 938 KVA West. 25/6242 cy. 750 RPM 
i— 750 KVA G.E. 60/25 cy. 300 RPM 


TRANSFORMERS—1 Ph. 60 Cy. 


4— 6667 KVA G. E. 79660/138,000-34,500 V. 
i— 1500 KVA Pitts. 66000-33000 V. 3 ph. 
3— 750 KVA Pitts. 66000-33000 V. 

3— 100 KVA G. E. 66000-6900/11000 V. 
i— 7500 KVA West. 33000-13800 V. 3 ph. 
3— 150 KVA G. E. 33000-2300 V. 

6— 100 KVA G. E. 33000-2300 V. 

40— 50 KVA G. E. 33000-2400 V. New 
50— 25 KVA G. E. 33000-2400 V. New 
2—10000 KVA West. 26400-4560 V. 3 ph. 
i— 6000 KVA West. 26400-2300 V. 3 ph. 
2— 1000 KVA G. E. 23000/11500-575 V. 
i—16000 KVA West. 13200-4560 V. 3 ph. 
i— 3000 KVA G. E. 13200-480 V. 3 ph. 
3— 600 KVA Moloney 13200-2200 V. 

3— 200 KVA G. E. 13200-480 V. Pyranol 
3— 100 KVA West. 13200-2300 V. 

2— 1000 KVA G. E. 11500/23000-575 V. 
i— 2000 KVA G. E. 6600-2300, 3-P. Master Sub. 
3— 150 KVA G. E. 4150-220 V. 3 ph. 
2— 1500 KVA Al. Ch. 2400-480 V. 3 ph. 
3— 250 KVA Al. Ch. 2300-230/460 V. 


OIL CIRCUIT BREAKERS 


i— 400 A. 37 KV G. E. FK0I36 Outdoor 
2—1000 A. 30 KV Kelman CB76 ss 
i— 400 A. 25 KV G. E. FK0I36 9 
4— 600 A. 15 KV G. E. FHKO0I39-24BS * 
2— 600 A. 15 KV G.E. FK037 9 
i— 600 A. 15 KV West. 0-221 29 
2— 400 A. 15 KV G. E. FHKOI36 = 








BREW. WOLTMAN & Co.. INC. 


50 Church Street 


New York City 7, 


New York 








TURBO GENERATORS 


750 KW.., 3 ph., 60 cy., 480V. 3600 Allis 
Chalmers to a Moore extraction type 
Turbine with board. 


500 KW., 3 ph., 60 cy.. 480V. Westgh. 
non cond. Turbo Generator with 
board. 


937 KVA., 3 ph., 60 cy.. 2300V. Gen. 
Elec. cond. Turbo Generator. 


ROTARY CONVERTER 


1—1500 KW., 250 V. Westgh. complete. 


1—156 KVA., 3 ph., 60 cy., 240 volt 
Gen. Elec. to an 8 cylinder Buffalo 
engine only 5 years old, little used. 

The above are just a few of the thousands 








quiries. 






of items we have in Motors, Generators, 
Turbo Generators, 
Motor Generators, 
Breakers, etc. 


Engine 
Transformers, 


Generators, 
Circuit 
Please send us your in- 








What have you for sale? 


KEYSTONE 
Power Plant Equipment Company 
8403 Hegermen St., Phila. 36, Penna. 


rroeene 








POWER PLANT EQUIPMENT 


Special Offerings 


TURBO-GENERATORS TURBINES ONLY | AIR COMPRESSORS 
1—3000 KW. 2300 V. Cond. | 1375 H.P. with gears ‘ , 
sata id oe . | 1—6700 C. F. 22# Turbine 
1—2500 KW. 2300 V. Cond. | 1—210 H.P. Terry 250# te 
1—1250 KW. 2300 V. Cond. | 1199 H.P. G. E. with gears 1—1600 C.F. 50 Steam 
—2 CW. 240 V. N.C. | sti Pi 
tats oa pe . bate | 1—3000 C.F. 125% Motor 
1—1500 KW. 2300 Vv. Cond | BOILERS 1—1570 C.F. 100% Motor 
pi shea leee eer 1—1247 C.F. 55# Motor 
1— 750 KW. 2300 V. Cond. | i— 990 H.P. 200% Coal 1—1214 C.F. 100% Motor 
1— 500 KW. 440 V. N. C. | 75+ Co; a 0 
aha 1— 825 H.P. 175% Coal I— 600 C.F. 350% Steam 
1—375 KW. 440 V. Cond. | 2 480 H.P. 225# Coal 
I— 120 KW. 440 V. N. C. : 
| I— 360 H.P. 190% Coal 
ENGINE GENERATORS | 2— 300 H.P. 250% Coal FORCED DRAFT FANS 
am 2 > “O24 
Papen, , ie aD. 200 aol 2—Coppus 28’’—15000 CFM 
1—540 KW. Uniflow 480 V. | 2— 175 H.P. 200% Coal at 4” S.P. Turbine Driven 
o~: re pl E New, never used 
f -P. Uniflow Eng. | MOTOR 
1—168 KW. 550 V. | . 8—Coppus 26’’—11500 CFM 
—280 KW. 440 V. | 1—1250 H.P. G.E. Syn. En- at 4’’ §.P. Turbine Driven 
1—600 KW. 2300 V. gine Type 2300 V. condition—good. 











Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Mchy. Bidg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 
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MOTORS + GENERATORS - TRANSFORMERS 


MOTORS 
3 phase, 25 cycle, 220/440 Volts 


Type Frome 
224 
Ball Bearing 
K 926 
= Ball Bearing 
en. Elect 731 
Brown & Brock er Enpelosed 
Gen. Elect. 36 


Elect 
Reliance Ene losed Ball easing 
W cstinghouse T.E. = C.B.B, 284 
Reliance Ball Bearing 15AA 
Westinghouse CS 284 
Allis Chalmcrs 
KT 180 
354A 





Gen. Elect. 
Westinghouse CS 





710 

710 

750 

312 750 

KT 512 750 
Enclosed Gear Head 1500/378 
KT 327 s8 





M 

CCL 750 
CCL 1500 
Bodesed Gear Head 1see/sS 
SeL 
yar 


Master 
Westinghouse 
Weenoee © 


Form K 
Form K 


143} ee west. I 

KT 

cs 

ou 

KT 568 

KT 557Y (2200 v.) 
I Form K 
Synch. (2200 v.) 


TRANSFORMERS 


3— 75 KVA Niagara. New. OISC 60/1/2400/120/240. 
6—100 KVA Niagara. New. OISC yg too yh ella 
38—150 KVA Westinghouse OISC 25/1/2300/460. 
3—200 KVA Westingnouse OISC 25/1/ 72300/ 466. 
8—500 KVA Pittsburgh OISC 25/1/2300/230/460. 


MOTORS 
3 phase, 60 cycle, 220/440 Volts 


= 
i] 


SAAMAASS OS 





SSSSESSSSSSS 





Electric 
yers 





SSS 














CCL 


100 Westinghouse CCL 


Genera) Electric 
Westinghouse 


General Electric 
Westinghouse 
General Electric I-K 
General Electric I-K 
General Electric I-K 
SLIP RING MOTORS 
3 phase, 60 cycle, 220/440 Volts 


Make Ture RPM a 
CWw64iCc 8 
MT332 os 


I-K 
CCL 


357743 
2347845 








ui 











F 
CWw748 
Allis Chaimers 3 bearing 


General Electric I-M 224674 
General Electric I-M 900 246762 


MAGNETIC CONTACTOR 
ec. Type CR 7006. Form D12D. 








90 
(2300 v.) 








400 HP. Gen. El 
3/60/440 Volts. 
25 CYCLE GEARHEAD MOTORS 
— me Frame. 364. Enclosed 1500/ 
15 HP. Master Frame 405 Enclosed 1400/416 

RPM. 
WELDERS 


1—300 AMP. Lincoln Shield Aro—60 cycle. 
1—400 AMP. Lincoln Shield Arc—25 cycle. 


SPECIAL 


5—5 HP. Westinghouse Motors Nema Frame 
CSW. 284—Totally Enc., Fan oe Ball 
Bearing 3/60/220/440 volts, 1200 R 

FREQUENCY CHANGER 

450 KVA. W Generator, 25 

direct 


100 Westinghouse 
125 Westinghouse 


estinghouse Synch. 
cycle, 3 wees, 440 volts, 720 RPM., 
850 HP. Wi 


CCL 1800 nected to 


(2200 v. 
cs 1200 2318625 


ment and panels, 


124 CHURCH ST. 


CL. 4758 


con- 
Motor 60 ae, 


Synch. 
3 phase, “4160 volts, 720 RPM. With starting equip- 


BUFFALO, N. Y. 














DIRECT CURRENT MOTORS 


a 


Kann uw & 


74 HP 
10 HP 
15 HP 
15 HP 
15 HP 
25 HP 

2 HP 
10 HP 


< 


RC 
RC 
RC 
SK 
RC 


papennan 
Pim mS pe 


RF 


RLC 


875 RPM 
850 RPM 


1150 RPM 


800 RPM 
675 RPM 


1150 RPM 


415/830 RPM 


4” Gould 

4” LeCourtney 
14” Cameron 
16” Cameron} 

8” Union 


PUMPS 


270 GPM 
300 GPM 
5000 GPM 
8500 GPM 
1240 GPM 
500 GPM 


Head 
30 Ft 
105 Ft 
25 Ft 
45 Ft 
300 Ft 
360 Ft 


RPM 
900 
1750 
720 
720 
1750 
1750 





600/1800 RPM 


TURBO - GENERATORS — MOTORS — GENERATORS 


1—Treadwell Single Drum Mine Hoist, direct driven by 200 HP 
Westinghouse MCOA, 230 Volt, DC motor 


10” Ingersoll-Rand 


1—700 HP G.E. Type KF motor, 2300/60/3 1800 RPM 


1—1000 HP G.E. Slip Ring motor, 6600/60/3, 600 RPM, with 


1—20-ton Alfred Box Crane, hand operated, 39 ft. span controls 


1—20-ton G.E. Locomotive, 500 V DC 1—150 KW G.E. Alternator, Type ATB, Form B, 


600 RPM, 3 bearing, direct connected exciter 


1—300 KVA Generator set, Burke alternator, 480/60/3, 200 RPM, 
a connected to Exciter and Skinner Uniflow, 150%, ISP, 0-52 


8 PF, 480/60/3 


1—5000 KW Westinghouse Turbo-Generator, 3600 RPM, 200# press. 
condensing, 2300/60/3 complete. 


1—800 KW Westinghouse M-G set, syn. motor, 1150 HP, 514 RPM, 
13200/60/3. Generator 250 V DC with direct connected exciter. 


1—S50 KW Westinghouse M-G Set, 1200 RPM, 75 HP motor, 
2200/60/3. Generator 125 volt DC 


1—3600 sq. ft. Wheeler Surface Condenser 
2—12” Lecourtney Centrifugal, bronze fitted Pumps, 1800 RPM 


1—Terry Turbine, 710 HP, 3600 RPM, 145# ISP, 0-60 BP, 18” x 
18” centrifugal pump rated 13,000 GPM, 170’ head, 1000 RPM 


1—50 KW Westinghouse Turbo-Generator 


75 HP, 
7200 RPM, geared to 50 KW, 125 V D¢, 


200+ De 
1200 RPM 








-—~ Powe 


.@) M P A N bf 


45 BOND ST. «= ALGONQUIN 4-3874 e 


NEW YORK 12, N. Y. 


POWER ® May !946 
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R EQUIPMENT ean: 
. 
SLIPRING MOTORS—3 PH., 60 Cy. | 13 Wet: 39 3 112 5/2400 o 
H.P. Make Volts R.P.M. Type 10 Westg. Seite ue 3 100 2400 340/480 Cine Chat 
400 «= Westg. 2200 435 10 Westg. 00/1600 SA - s = 220/440 ( . 
260 Burke 440 600 EMY-65 7% Westg 50/1800 SK 3 75 2400/4160Y 240/480 Alits c 
200 «GE. 220/440 1200 M-1 7° West. 60/1050 1 75 , 2400/4160Y 120/240 = 
150 «GE. 220/440 1200 M-l 5 West. 400/800 SK-8 3 gBt eee 20/480 GE 
: 50/60 Westg. 220 1800 CW 4 GE. 8530/1700 «LOS. | «48 Zpieoooy = 190/280 ABs Chal 
50 Chandeys'n 220/440 1800 3 GE. 400/1200 RLC-114 +; £2 SS 240/480 on. 
an a oo to 2 Bice iva Racal 
SERIES WOUND MOTORS 0 2300/1150 113/230 Maloney 
: 1 40 1100/ Plttemaa 
| ALTERNATING CURRENT MOTORS | HP. Make Volts R.P.M. Type 3 40. 3300/1i00 220/10 West. 
175 GE. 3734 2400 480/240 G.E. 
3 ph. 60 cy. 140 «GE. 30 tio = «MD S & Heyne ies we 
H.P. Make Volts R.P.M. (Type oO Wast 30 500 MD-107 1 20 = 2300 110/230 |) West. 
150 Wagner 440 1800 31V 50 GE . 0 490 2 20 1150/2300 115/230 Malai 
100 Triumph 220/440 850 B-15 30 «Cr. Wh +4 = pee 6 18 220 1914/3834 EL. Furn 
100 G.E. 220 17.5 I 35 Wenn.” 2 500 3 15 2200 1107230" z. Furnace 
100 Wests. 440 1160 CS 3 Gk $94 $50 49D 3 15 2200 110/220 Packard 
75 Weng. 58/440 1800 ce 32 Shaw 230 4850 BLE Ba B35 bony 8? F1Ovaan/ 110 Wrett. 
. $34 4 } 110/220 «G.E. & West 
75 ‘Triumph 220/440 685 Be 3 ronae F s. 9 5 22 7 
60 w est. 220/440 1800 aa 25 Weat. 230 600 MT — 00 110/220 G.E, & West 
est. 1800 .S-T.E. ; é Cc. 
60 G.E. 220 720 KT 4 .. 30 1000 _—. CLARK CONTROLLER 
80.9 & GE. 220 600 KT i. a. we. +4 270 SM. - DC p+ tha : be ———— controller 230 v. 
yest. sing, us plugging s . € ; 
30 Giiandeys'n 330/440 Ft Aad 7.5 Westg. 30 1100 MC be used non-reversing. a eee 
515 KT 
0 Weste. 440 1300 cs. 230 VOLT DC MOTORS MOTOR GENERATOR SETS— 
«)  Weste. 440 430 KI mr. wae R.P.M. Type en eee & 500 V. D.C. 
este. 1170 C8 est. a : rpm. 250 v. Wes 
40 © West. 220/440 1800 CS 85 West. 300 M to 220 x. 3 ph. 60 cy, West, Ind. Mtr. | 
2% GE. 220/440 1800 KT 80 G.E. 500 Mp107 | 280 KW 720 rpm. 250 v. G.E. Generator V-belt 
75 GE, 600 MP driven by 150 HP 1800 rpm. 220 or 440 v. 3/60 
VARIABLE SPEED MOTORS— 3 OE . Jae 185 KW GN0 rpm, 250 | 
3. —Se iS m. 2 a r 
230 VOLT D.C 33 Weste M4 4 to 220/440 - 3760 ee Generator dir. con. 

Cc. 20 Western Elec. 1000 SK cm | 1-75 KW 250 v. West. Gen. d | 
tbo west. RP. ts 60 cy, AC Motors, ee SS 
s 300/900 Sk- 1 TRANSFORMERS 1-30 KW 250 v. DC Gen. dir. con, 220/440 ¥. | 
25 West. Byes Ue Sm 1 ph 60 Cy 3 ph. 60 cy, AC Motor, 

estg. 500/1500 SA : E 
20 West. Soe «Sk-1102, No Kva. Pri. Sec. Make _ INDUSTRIAL TRUCKS 
20 West. 625/1250  SA-6 3 250 2300 460/230 Automatic type LO-5 Low Lift Trucks capacity 
15 ielkenee 5300/1800 5 Be 2a 5040 480/: Allis Chal. 5 ton, platform type. Equipped with towin; 
15 Westa. $75/1600 SA. Poe oot /300/2400 220/230/240 Ge. 19-“Se a on On ee ee. | 
. 3 125 220 ‘5. St rg wne model Y 
0 220/440 G.E. Stroke Hand Lift Platform Truss. ae 
WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND 
° 
FOR STOCK LIST, LIST YOUR IDLE EQUIPMENT WITH US 
o 
Duquesne Electric & Mf Co Pittsburgh 
g. . Pittsburgh 6, Pa. 
MOTOR—GENERATOR SETS I 
MOVER GENERATOR SEY aaa eee [SQUIRREL CAGE MOTORS RANSFORMERS 
Sie FY olts 1—1400 HP. General Electric type Make Type Volts Speed Qu. Kva M 
ooo Ce rth oe. 3/60/13200 ATI-24-1250M-900, form C. 3 "25 i SC 220 600 1 100 "Wie TR 230071107520 | 
a *3/60/2300/4000 Boe ee 1280 RUA 0.9 FE Sou, ww te} ee § See 
00 Wig. 275 Syn. §/00/440 70 amps, 1250 KVA. 0.9 P.F. 20 Wagner 195BP 220 1200 te Od 8S soto 
00 G.E. 250 Syn. 3/60/2300 50° synchronous motor with 20 G.E. TEFC NEW 800 ; s Se He 3300/230/460 
400 G.E. 275 Syn. 3 760/440 amort. wdg.: dir/conn. to 1000 20 G.E. K864. NEW 180% 8 50 G.E. H 2200/220/440 
300 GE. 250 gyn. 3/60/480 KW General Crostrte type ATt 20 G.E KT326 221 180 i 2 cis 13200/ 
300 C. W. 300 10-1250M- 25 cy. 460 30 GE. KF TEFC 1kae 3 50 Moloney HE 2300/230/460 
29 ”3/60/4000/2300 volts. 300 RPM, 1870 amps: 1250 20 Ai.Ch. AN 220 3300C«dtstsB OG we 
225 Ideal 115 Syn.  3/60/2 KVA. 0.8 P.F. 50° A.C. gen- 20 Westg. CCL 220 _ 6hlCU eS H = 12000/110/ 
200 Elliott 115 Syn. 5700/a80 erator with amort. wdg., with 33 20 Reliance 60AA 440 1750 Bor 107 
200 Wig. , 250 Syn. 3/607440 KW G.E. 125 volt direct con- 20 G.E. KT-512-6 220 i &§ bee £4 Ee 110/220 
100 G.E. Swire Syn. _3/60/480 nected exciter. (This is a three 20 GE. KT-312-6 220 1145 «1 40) Pitts Ht 3300/230/460 
GE tp ae gilieg | Seutitasintse or ‘ser: | 2 Gage aRaRE myAOL GE ar aaa age 
50 G.E. 11 Ind: #700/440 tion from either end.) i. yan oneex tae ie 2 37} GE. H 12090/280/440 
35 ‘ 3 4 ‘ « vr 
7) GE 18 Ind: 3/60/2200 18 Wasner 1SRPI 440 ‘ool hCOUt O88 OG Ht 2300/110/220 
4 or wh. 125 balancer sot ite >Soumna CAGE MOTORS 10 Lincoln I-K 440 1200 { 3 meeney HE 1 ty) 
ie Ge eae wee tee ye mee Gia” ease HS Rae 
—y 160/220 320 GE 3 4a 3 Willey intm.d. 4 ened 1100/2200/ 
, 3 Limeotn 110 Ind: — 3/60/220 150 Wie. CS 2200 720 3 Howell i; 38 i 110/220 
.b Nome HB is: ieee TB, | OR SE, erm ee on 1 g0gg007 
150 G.E. 1-K 44 , | Cr. Wh, 440 1160 1 , ) 
SLIPRING MOTORS 180 Wite. ‘K 440 ©1730 "5 Howell’ «sc 230 S800 tS GE H 7 °8600, 2300 | 
i” Te 1S 3200 1 5 Sterling KFW 440 1800/9900 1 15 GE. PPR ens 
3 phase, 60 cycle 100 Wte. CS 2200 a0 Aen. SD 230 0 1 1B Ge. ‘A. 1050/2200/288 | 
HP Make Type Volts Speed 0 GE: KT 2300 p+ 3 “seat 230 1750 «1 «15 Pitts, © 25 ey. 2200/110/230 
£00 wie. CW 66 507 75 Ai Ch. ARY 2200 3 Willey intm.a, 440 io U6flCU Se H —_13000/2300 | 
60 GE IM 3300 12000 Wig.” ca'vert, 2200 1800 3 Cr. Wh. TEFC 220/40 1730 1 1s GE H 44071107220 
ai AY Be lig ce RERE FR, 1g «SYNCHRONOUS MoToRS =| ib Hem” 5 Hav 
50 Weg. 7900 3.E. y 3 } $- 8 ; 15/230 
in oe IM 2200 Sis, 50 GE + is 865 HP Make Type a AX 2200/110/220 
Boe it BS BSE RE HR ol GE Se ae ame BS alias 
100 Wig. vert. 1160 50 Al. Ch. 440 570 50 GE. Conds 550 900 1 10 W.E. 3: : 
100 Westg. AF “490° 330 10 Gm KFS4Y 2300 1300 370 GE. aki 7440 a = Packard | 2200/110/220 
75 Nwsto. HW 220 1745 E. 44Y | 2200 os gt? «150 Burke S11375 2200 800 STEAM ENGINES 
75 GE. IM 440 860 «0 GE. £5 vps te go 190 Cr Wh. .8PT 240 900 400 KVA Filer-Stowell 15x28x36 cross | 
50 Al. Ch. ARY 220 690 40 Al. Ch. 440 1350 a ta ATI 220 1200 compound Corliss engine, with Crocker 
50 G.E- iY osep : 4 40 Wtg. CS 440 1800 37 oF 550 1200 Wheeler 3 phase 60 cycle, 220 or 440 
10 Cr. Wh. 20Q "220 e038 GE SS = 1170 5 GE K324 3201800 wuVaGe na’ 
40 Al. Ch. ane 220 1160 3B 3.E. 1-K 410 680 2 220 1800 676 KVA G.E. A.C. generator, 3 phase, 
go We. Cw 220 s5 «30 GE = KT. 230 480 TRANSFORMERS 60 cycle, 480 volt, direct-connected to 
25 G.R. LM 290 44 = Se Er 220 600 Single phase, 60 cycles —_ uniflow horizontal steam en- 
25 GE IM 220 1140 «35 GE. TK 440 900 Qu: kya Make ‘Type Voltage | 
25 GE. IM 220 5S 35 G.E. 440 1200 3 1900 13200 This is a partial listing, only h | 
15 Wt 25 G.E. KT 440 6 3 eo ng, on ave | 
g. CW 440 1740 25 GE. K-364 NEW 1800 2 100° SC 6900 NEW from Vs to 75 bp right ta 
WE ARE ALWAYS IN THE MARKET FOR ALL TYPES OF GOOD moneRn a EO | 
NSFORMERS, AND OTHER -GENERATOR SETS | 
ELECTRICAL EQUIPMENT. SEND US YOUR LISTS FOR BEST CASH OFFERS. | 


CHICAGO ELECTRIC CO. ‘“Cniini'2s00" CHICAGO 8, ILL. 
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TURBINE- GENERATORS 


IF UNIT 
Desired is 
Not Listed 

Send Us Your 


Specifications, 


SPECIALS 


7500-KVA, G.E. 
1500 KW, G.E. 


Write for 
Specifications 


Prices 


WESTINGHOUSE 1000-KW, Aut. Extraction-Condensing Turbine-Generator 


7500—KVA. G.E. Sur. Cond. 190 375: 2300-v. 
6250—KVA. G.E. Sur. Cond. 200 2300#-v. 
5000—KVA. G.E. Sur. Cond. 200 400=: 2300 v. 
3750—KVA. G.E. Sur. Cond. 200+ 2300-v. 
3125—KVA. G.E. Sur. Cond. 200+ 2300-v. 
2500—KVA. G.E. Sur. Cond. 2007 2300-v. 


WILMS, 


1565—KVA. G.E. Sur. Cond. 150 2300 
1250—KVA. Westinghouse, 200+ 2300-v. 
1250—KVA. West. Sur. Cond. 200% 2300 
1250—KVA. Allis-C. Cond. 1504 480-v. 
937—KVA. Allis-C. Cond. 2002. 
937—KVA, G.E. 200% Cond. 2300-v. 


625—KVA. G.E. 2007 2300-v. 


WEAVER & CO., 4045 Penobscot Bldg., Detroit, Mich. 


STEAM TURBINE-GENERATOR ENGINEERS - TELEPHONE CADILLAC 1340-1 











LIQUIDATION SALE! 


MODERN SHIPYARD 


MILLIONS OF DOLLARS WORTH OF SURPLUS MACHINERY AND EQUIPMENT 


(FORMERLY GOVERNMENT OWNED) 


99% PURCHASED NEW SINCE 1942! 
of the ST. JOHNS RIVER SHIPBUILDING CO. 
on the premises BAY AND LAFAYETTE STS., JACKSONVILLE, FLA. 


Partially Comprising 
AIR COMPRESSORS 


3—3400 C.F.M. Ingersoli Rand Air Compressors, 
700 HP Syn. motors, 3/60/2200 v. complete with 
air receivers, exciters, switch gear, etc. 

2—315 C.F.M. Ingersoll Rand Portable Com- 
pressors, type GK315. 

2—160 C.F Sr 


Ve Rand Portable Com- 
pressors Type DK 


CRANES 
Material Handling (Whirleys) 
=~ we Sees Hoist & Derrick Model R 20, 


248 = “American Hoist & Derrick Model R-20, 
90’ Boom 
—< A,~ American Hoist & Derrick Model R 25, 
boom 
(Ait Fully Electric with 3/60/440 volt Motors) 


OVERHEAD (BRIDGE TYPE) 
6—10 Ton Whitings, 70° span. 
6—10 Ton Harnischfeger, 70’ span. 
i—7', Ton Erie, 70’ span. 
i—10 *Ton Harnischfeger, 80’ span 
i—25 Ton Harnischfeger, 80’ span, aux. hook. 
(All Three Motor Type with 3/60/440 volt Motors) 


LOCOMOTIVE 
2—25 Ton American Dieset & Gasoline Driven 
Locomotives, 60’ boom 
i—50 Ton ——— Type L, Steam Driven Loco- 
motive, 100’ bo 
i—25 Ton Ohio Steam Driven Locomotive, 60’ boom. 


All Offerings Subject To Prior Sale 


CRAWLER 


2—65 Ton Lima Type 1201, Diesels, 60’ boom, 40’ 


insert. 
MOBILE 
i—30 Ton Osgood Model 805, Diesel 60’ boom, 18 
wheel. 
i—!5 Ton General Gasoline, 40’ boom, 12 wheel. 
2—15 Ton Linkbelt Model T70, Gasoline, 40’ boom, 


8 wheel. 
GANTRY 
2—10 Ton Whiting Diesel Electric, 
moter, 230 volt D.C. 
i—1!0 Ton Alliance Diesel Electric, 100’ span, 3 
motor, 230 volt D.C. 
i—i5 Ton MeMyler Full Electric, 100’ span, 
3/60/440 v. 


MISCELLANEOUS CRANES 
4—15 Ton Hyster Straddle Trucks ‘‘Yardmaster,”’ 
model MH57-108, 100 HP Gasoline Engine. 


ROLLING STOCK 
LOCOMOTIVES 
2—45-Ton Whitcomb Diesel oe 20,000 Drawbar 
Pull—wheel arrangement 0-8 
i—Baldwin Locomotive & ooo Steam, 28,700 
Traction, wheel arr. 0-8-0. 
I—DIESEL TRACTOR LOCOMOTIVE, 10,000 
drawbar pull,—8 wheels 4 wheel drive. 


CARS 
40’, 30 Ton. 
36 Ton. 


100’ span, 3 


20—Fiat Cars, 
i—Boxcar, 40’, 


All Motors unless otherwise noted are 3/60/220-440 Volts 


TRAILERS 
5—15, 30, 50 Machinery Type Utility Trailers. 


MISCELLANEOUS 

300 Transformers from 5 to 750 KVA. 

1200 Welders from 200 to 600 Amps. 

3000 Pneumatic Tools. 

Shipyard Portable Boring Bars. 

200 Portable Electric Drills. 

= Pressure Propeller Exhaust Fume Blowers and 

ans. 

350 Chain Hoists from ‘7 to !6 Tons. 

1000 Hyd. Ratchet and screw jacks | to 20 ton. 

650 Fire Extinguishers. 

400 Oil and gas fired forges and heaters. 

350 Bench, pipe hyd. vises. 

1000 Bending Slabs, 60” x 60” and 40” x 40”. 

300 Hand Trucks, rubber wheels. 

150 Spring dial pressure gauges. 

Immense quantity of electrical equipment, includ- 
ing volt and ammeters, measuring sets, indica- 
tors . . . thousands of drills, reamers, taps, 
micrometers, calipers, dial indicators, hammers, 
wrenches, tinsmith snips, and thousands of items 
too numerous to mention. 


ALSO ..... 


MACHINE TOOLS: LATHES (Engiae Turret, 


R 
ROLLS, HYDRAULIC PRESSES, HYDRAULIC 
PIPE BENDE VERTICAL PUNCH 
HORIZONTAL PUNCHES. PLATE AND ANGLE 
SHEARS, BURNING EQUIPMENT, Etc., Etc. 


For Full Details and Circular—WRITE, WIRE, PHONE 
THIS IS ONLY A PARTIAL LISTING — SEND FOR LIQUIDATION CIRCULAR FREE ON REQUEST 


INDUSTRIAL PLANTS CORPORATION 


Professional Auctioneers — Appraisers — Liquidators 


C/O St. Johns River Shipbuilding Co., Jacksonville, Fla. 


(Toledo, Ohio) — (316 S. La Salle St., Chicago 4, Ill.) — (90 W. Broadway, New York 7, N. Y.) — (Pittsburgh, Pa.) 
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| 
instock |25 CYCLE wonrto’s tarcest stock 
1—1500 HP Electric Boat Co Nel- 
cece Supeccharger with Gisect ese- STOCK SHIPMENT FROM ROCHESTER AND BUFFALO 
nected AC Generator 
1—750 HP Superior with or without AC 
Generator 
2—375 HP Mclntosh-Seymour with AC 
Generators 
2—360 HP Fairbanks-Morse with AC SQUIRREL CAGE . . 
Generators All equipment rebuilt in our 
« ” “~peeeon a own shops and guaranteed on 
0S ae Harvester 220-440 VOLT same basis as new equipment. Ry 
12—65 HP New International Harvester 
UD-14 with AC Generators 
a | ae. tow International Meveosies 150 G.E. 500 FREQUENCY 
5 iesel power units with clutc 150 G.E 750 
and power takeoff os a . MOTOR GENERATORS 
1—35 HP New International Harvester 150 W est. 1500 CHANGERS 
UD-6 diesel power unit 150 F.M. 1500 
1—30 HP Lister with AC Generator 125 G.E. 1500 me ee 
1—16 HP Lister : 00 GE 500 5 KW 80 Volt 
1—15 HP General Motors Power unit 100 GE 1500 74 KW 250 Volt OUTPUT 
si “ie =: 15 KW _ 250 Volt 
MANY OTHER UNITS AVAILABLE 75 West. 500 | 39 KW ~ 6 Volt (Plater) = | 
75 «= West. =) 2 fewer 4 KW 60-1 | 
A. G. Schoonmaker Company = = icon | 50. KW 125 Volt . ae oe | 
Business Established 1898 60 West 750) 50 KW _ 250 Volt = = —" 
50 Church St. New York 7, N. Y. a) 6 CGE. 59 | 100 KW 125 Volt ~ _— 
Phone Worth 2-0455 50 G.E 750 100 KW 250 Volt = ; 
5() ‘c. 75) 150 KW = 125 Volt wae ; 
on 150 KW = 250 Volt 120 KW 130-3 | 
40 G.E. (TE) 750 200 KW. 125 Volt 
40 West. 750 - - in nae) wo 
A. C. TURBINES 40 AC. 1500 200 «KW 60-3 
30 est. 750 We can assemble sets 7 — =“ 
2—300 KW een te ALTERNA 4 oe. = to your “specs.” Wire wn vies 
~~ TORS, type ATB, form T, .80 P.F., 375 KVA 25 W est. 1500 detaiis collect. 
3/60/2300 volt, 3600 RPM, 94 Amps. Direct 25 G.E. 750 
conncted, fo: CURTIS, TURBINES non-con- | 62 additional motors 
serial = 19177-19178. down to 1 H.P. ALTERNATORS AND 
STEAM GENERATOR SETS 
i—50 KW Engberg Vertical 125 V., 416 Amps., SYNCHRONOUS MOTORS 
300 RPM, 100 Ibs. pressure, flywheel governor. 2200 VOLT 
3—35 KW Sturtevant Vertical 125 V., DC. type _ 
VS7, 10 x 9, 100 Ibs. pressure flywheel governor. 500 G.E. 750 
2—35 KW Westinghouse Turbines 125 volt DC, : a 300 GE 750 
100 Ibs. pressure. 200 West. 500 : — P | 
ALJON ELECTRIC DIESEL CO. 200 GE. 500 300 E.M. = 
151-55 Washington St., Brooklyn 1, N. Y. 200 West. 1500 <0 E.M. a00 
MAIN 4-3804 200 West. 750 200 West. 750) 
150 West. 750 75 E.M. aaa 
150 West. 1500 75 G.E. S 
FOR SALE 100 G.E. 750 20 Ideal 1500 
Power plant equipment. Steam, Diesel, 75 West. 750 4 G.E. 1500 
electrical, boilers, engines, turbines, gen- 50 G.E. 750 
erators, new or used. 21) GE 750 
PENN MACHINERY COMPANY ae TRANSFORMERS a 
Jackson, Miss. SLIP RING 
250 West. 2300—460, 230 
APPLICATION ENGINEERS 650 West. 365 - a ae aa 
50 KW—M. G. Syn. Set—440 AC to 250 DC. 20) GE 365 (2)—2 woos a ~~ 
500 KW—Westinghouse 240 V. Non-cond. turbine. prs Sa - (3)—150 Maloney 6600—460 / 230 | 
6 KW—240 Volt AC uniflow engine set. 20) GLE. 500 (2)—150 G.E. 13200-11500—2300 
187 KVA—240 Volt Chuse 4-Valve engine set. 200 W eat. 500 150 West. 6600-—2300—460 /230 | 
120 HP Fairbanks Morse Diesel engine. 200 G.E. 500 100 (3 ph.) G.E 220—110 
List surplus equipment with us. 150 GE. 500 , (3 ph.) sang es ine 
HOWARD B. JOHNSON & ASSOCIATES 150 GE 750 (3)— 50 G.E. 6600—460 / 230 
53 W. Jackson Blvd. Chicago 4, Ill. 0) Sg = (3)— 50 Kuhlman 2300—115/230 
1 (Wen. a (3)— 30 G.E. 4400—230 /460 
— os x (3)— 25 GE. 2300—115/230 | 
“v0 1.fu. € ‘ ae A oe 
, - (3)— 25 G.E. 11000—220/440 
FOR SALE = : tg La (3)— 10 GE. 2200—110/220 
¥.Dae € — a] _ —) /é < | 
B ILERS 75 West. 750) (3) 5 G.E. 2200—110/220 | 
oO 60 West. 750 
Two drum boilers, 1,001 h.p. each. 250 o a an Our stock of 60 cycle and D.C. is equally | 
ounds w.p, . Struct t hh. : ° ° ee 
trim. All one condition. We'll furnish aon 40 G.E. 750 varied and large. Wire inquiries collect. | 
tubes. Available at once. | 
One 4-drum boiler. 500 h.p. 200 pounds 
w.-p. Ten years old with stoker. All in fine | 
condition. Available at once. F [ F C T 8 | + F 0 Uj i p na F % T C 0 
+ 
Michigan Boiler & Engineering Co | 
4120 W. Jefferson, Detroit 9, Mich. TELEPHONES: GLENWOOD 6783-6784-6785 | 
a a 63 CURLEW STREET, P. O. BOX 51 ROCHESTER 1, N. Y. 
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EL CAGE MOTORS 
anal say MOTORS OUTDOOR OIL CIRCUIT —" , Make Type 
tte 400 fe > type EK. 2 13613 $40/230 
General Elec. P aedf. 25. ait Oi 2200/440 
Switch, Interru A. Pas 
000 KVA, complete ore T's, ete " 

3—NEW 400 amp., Type FKO 227, 
G. €E., 7500 V., yp = type, 
hand-o 


(NES Geer. FK 25, General 
Electric, 3 pst, volt. 


TRANSTORMERS 








= 
~ 


+. 60 CY. 


of 
i 


bibs tts 


440 
2200/440 
2200 

440/220 

440/220 

440/220 

440 


440/220 
440/220 


BeeSSS8 


. 


Rass 





440 
550 
550 


2200 
2200 


MOTOR GENERATOR SETS 
ae a g00 'V, S50 BESt, conn. to 110 HP, 440/ 
220 Cage Moto’ 
1-30 KW, 290 ¥. $50 RPM, Whase. conn. to 75 HP. 
Ca, paatee. 


SBSsSsseense 
S prrgprrrrrrrerrte 
ele Nel lelelglelel citrate 


~ 
ad 
=i 


SSESUSESSESUSESESSSESESSSSS 


~ 
o 
maaAAg> ADAQAQQ00RANNNEP OO 


g Pnh wri 


200 R conn. to 
GE. 2200/220 V.; 3 ph., 60 cy., Sa. Cage 


Moto 

* tybe H-KDD, 6900/11950V-230/ 1-35 KW, 125 YV., 1800 RPM. G.E., conn. to 
YNCHRONOUS MOTORS . 
SYN sagt yt Te an OR. ne Bath enenanenen-enne ¥ 50 HP., 440/220 V., 60 cy., squirrel cage. 


sa - SSSSeuneese SESSES = 
SSLATAASSSSSSSLSSSES SS SES SES SF 


3 


A.C. GENERATORS 
TURBO- GENERATOR SET 1—375 kva, 514 rom.480/240 v. @1 En 
1—112% iva. 1200 rpm., 220/440 v., 3 ph., 60 cy., 1—250 kva, 440/220 
G.£ to Terry, 3600 rpm., non-cond. 1200 KVA, 60) RPM, 4150/2500 a Cr. Wh. 
p— ~ tg 106/150 Ibs. gu. 1— 96 kva, 360 rpm. 480/240 V. G.E. 


ofp 


SSsss 








20> 











Bs 





HARRY J. RICE pres. 
458 SEVENTH ST HOBOKEN, N. J. 





2—4000 KVA. 60 Cy. 3 PH. TURBO WITH SURFACE COND. 
1—3125 Kva. G.E. Turbo 230 V. 60 Cy. 3 ph. 

100 KW. 550 V. 3600 Rev. 60 CY. 3 PH. turbo with exciter. 

1500 CFM 2 STAGE AIR COMP. 275 HP. 60 CY. 2200 V. Syn. Motor Dr. 

2—Cent. Pumps 4166 GPM, 162’ Head, 1750 Rev. Rebuilt & Guaranteed 


1—36000 GPM. 27’ or 25000 GPM 40° Hd. 285 Rev. Cent. Pump. . 
2—50 KW. 480 V. 60 CY. 3 PH. OIL ENGINE SETS. PUMPS—Large stock centrif- 


1—187 KVA. 480 V. 60 CY. 3 PH. 225 Rev. Engine Set. ugal—turbine—piston 


1—312 KVA. 480 V. 60 CY. 3 PH. 200 Rev. 4 Valve Rebuilt Eng. Set. 
1500 and 2500 HP. 60 CY. A.C, Motors, 435 and 257 Rev. STEAM PUMPS—Duplex - Sim: 
plex Reconditioned and 


ROSS POWER EQUIPMENT CO. Indianapolis 4, Ind. guaranteed 


BOILERS—stacks—Engine Gen. 
erators—condensers. 


LOU COHEN & CO. 


1030 N. 6th St. St. Louis 1, Mo. 








—-TRANSFORMERS- 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes DIESEL GENERATOR UNIT 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 1500 H.P.—1250 KVA 

Write for Catalog No. 135-F we ~ — General Electric 
harged, Boseh Injection 


THE ELECTRIC SERVICE CO., INC. 2/60/2400, 300 REM. Ail Anoeorin. Gomolet 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” A. &. SCHOONMAKER COMPANY 
oe 


. t vs urch St., New 
STATION M Since 1912 CINCINNATI, OHIO Phone Worth 2-0455 


POWER PLANT EQUIPMENT CO., Inc. *.<¢ "= 


A.C, TURBINE UNITS W. T. BOILERS 


5000 KVA GE 2300/4000 v. (bleeder) MOTOR GENERATOR SET 1047 HP. (2) Heine 250+ 
3750 KVA GE 2300 v. Cond. 758 HP. (2) Sterling 250+ 
1560 KVA Wghse 480 v. (bleeder) 150 KW G.E. 250 volt—225 HP G.E. 3-60-440 500 HP. Heine; 200+ (oil) 
1556 KVA Al. Chal. 2300 v. Cond. V. synchronous motor. 400 HP (2) Heine 190+ 
1556 KVA Al.Chal. 480 V. non-cond. 365 HP. Kidwell, 200+ 
1250 KVA Al.Chal. 480 V. non-cond. 310 HP (2) Union, 175%, er. dr. 
1250 KVA G.E. 2300 v. (bleeder) 300 HP (2) Heine Marine type 250+ 
730 EVA GE. 3300 x. yw , UNIFLOW UNITS 
g v. er 5 
625 KVA G.E. 2300 v. Cond. "825 KVA GE—Skinner Uniflow DIESEL ENGINE UNITS 
625 KVA Elliott 480 V. non-cond. 350 KVA G.E.-Ames 375 KVA G.E. (2)-Worthington 
312 KVA Elliott 480 V. cond. 187 KVA (2) ym 4 valve 225 KVA W.E.-Worthington 
110 KVA Al.Chal.-Kerr non-cond. 166 KVA Al. Chal.-Am 125 KVA W.E.-Worthington 
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A. C.-D. €. AUTOMATIC 
DIESEL GENERATOR PLANT 








eres 


FOR SALE 


New and guaranteed used steel 
pipe in large quantities up to 36” 
inclusive, also, new and guaran- 
teed used boiler tubing, steel 
buildings, steel and wood tanks, 
valves, fittings and pumps. 


Jos. Greenspon’s Son Pipe Corp. 
NATIONAL STOCK YARDS 


St. Clair County, Illinois 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 
several attractive assorted sizes. 


SPECIAL OFFER 
400-HP ... 175 lbs. Stirling Boilers 


3—250 HP Heine Water Tube Type 


J. F. DAVIS CO. 


122 S$. Michigan Ave. CHICAGO 
Telephone Harrison 0755 

















170 H.P. BUDAS—2LD9090 
2—44 KVA.—3/60/120-208 
2—25 KW.—240 VOLT D.C. 


STRONG SYSTEM AUTOMATIC SWITCHBOARDS 
115 PHILCO GLASS-STEEL STORAGE BATTERIES 
MOTOR GENERATOR SET 
COST $34,500 


Like New—Bargain $8750 





STEAM PUMPING ENGINES 


1—Snow 8MGD C&F¥W or. Com. Opp. Type Cond. 
26x54x17x86, with waterworks type candenser. 
1—Snow 6 mgd. C&¥FW Cr. Com. Opp. Pype Cond. 
20x40x14%x86 with waterworks type con. 
1—Allis-Chal. 4 mgd. cr. com. cond. 
Size 12x28x13x24. All P- cond. 
1—Worth Cr. Comp. Cr. & Fly wheel LDG Meyer 
Valve gear, 1 MGD. size 10/20x7%x18. 


PUMP VALVES 
Birch Valves for all tyes of reciprocating pumps. 
STEAM GENERATOR SET 
West. AC 125 KVA, 2300 V 3/60 225 RPM Exciter 


West. DC Gen. Hamilton Eng. Uniflow 
Switchbd. Stm, Press 140#, 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. Chicege 10, Iii. 








ROBERT SCHOONMAKER 
Port Washington, Long Island, N. Y. 


Phone Roslyn 1220 


BOILERS 


2 ERIE CITY longitudinal, box bender water tube 
boilers with Type-E, stokers, 400 H.P. (each) 
headers are equipped with KEY CAP: H10, 
PENN’A. & ASME Stamping. 


H. P. BREARLEY 
3423-91St. Street Jackson Heights, N. Y 


: san enesenecenaeasanees 
seneennanenoenacscnceansease MITTIN LL a hehe PTT 


PITTI 








enueanendonenannns: 





MIMI COT eecenvvveceenavevoorceenavosuceeeetaausteensavaa@s 
































A 
Sit Descrigtion Weight | | 11250, KW Generel Electric Team, | | CHRYSLER DIESEL 
072” (#13 AWG) Triple Cotton Cov. Round 23544 See iter, Wheeler Jet 
.072” (413 AWG) Asbestos Ins. Reels direct-connect ets oo 
-049" x 437” Double Cotton Cov. Rect. 662 / Condenser. POWER U NITS 
=" oot —— — yy = * 1—2000 KW o ?r Electric pe 9 
; -Ool" x .325” uble Cotton Cov. Rect. a erator, 180 - pressure, 
Scie Mein kee Bey Saneratoe, Tene ATE. S60 Von, AC. eee 
: . 368 4 ns. Rect. - wit estinghouse- c * s 
‘085° 185° Double Vitreous 108! fos Seadanenh. , 6 Cylinder Electric Start. 
Ud s P . 
110"x|185” Double Vitreous 217 # 1—1500 KW Mee imag te i Ge Includes: 4 Batteries, 
082” x 365" Double Glass Cov. 7378 a tor with Sur ace ndaenser sq. ° x 
00" x 365 DoubleGlass Cov 4078 4 Radiator, Hood, Tool 
. x .625” uble Cotton Cov. 8 # . 
ee cA Double Cotton Cov. 276 # BOILERS Kit, etc. 
- 146" x , 286 uble Glass Cov. 261 # 
.0403” (418 AWG) Asbestos Ins. 207 # 3—400 HP Casey Hedges Water Tube . . 
RAMS BiB noma FES | | 1° Coney edges Water Tub ~~” 
‘AWG _ Dbl. Cot. Cov. Ename 1 1—500 ey edges ater e — 
#20 AWG (.1113) Single Glass Cov. 206 # Boiler. Foster Superheater. These boil- Limited supply 
‘- )\" (424 AWG) Enameled Syn. 139544 ers are oil fired, system complete, auto- a ae 
“Jee (E1gAWG) Single Cot. Cov. Enamel 766 # matic draft control equipment, etc. Substantial t to 
Yor" (415 4WG) Enameled with one wrap 
of Manila Rope Paper 12616 # Republic Textile Equi te ALJON ELECTRIC DIESEL 00. 
Besa STEEL PRODUCTS, INC. ep ie textile quipmen 0. 151-55 Washington Street, Brooklyn 1, N. Y. 
LWORTH BLDG. N. Y. 7, N. Y. 40 Worth Street, New York 13, N. Y. Warehouse 904-910 Pacific St. 
J Tel. Cort. 7-4676 Phone: COrtlandt 7-1591 Brooklyn, N. Y. 
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BERGER OFFERS 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 


ee ees 2 ph. 68 ey. A. C. Motors 
“ 3 ph. 25 cy. Motors 
125 Volt D. C. Motors 
230 Volt D. C. Motors 
550 Volt D. C. Motors 


MOTOR GENERATOR SETS 
ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 

D. C. GENERATORS ALL VOLTAGES 
CONTROL EQUIPMENT 





The Merk of 
Oependod sity 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 
PUT ALL IDLE EQUIPMENT TO WORK. SEND YOUR LIST FOR PROMPT ACTION. 


EvevveveeeeseneesnensensennnnennenneneeeeesseneneeenennAEnONeOnOOOOOOeeDOOERSEASEARENHONOODODOOOOOOOOODESEEDESEEEEEOONOREAAEO ODOR EEEAEAOEAOOOeseneeneuennuOoaeeEneseaeauaneasenanaoasenacennnacccueceees| aennnneeny: annnnents, 


HIGH PRESSURE BOILER 
PRICE REDUCED FOR QUICK SALE 


250+ PRESSURE Wickes 607 H P 300% RATING water tube boiler. 
GUARANTEED TO PRODUCE 50,000 POUNDS OF STEAM FOR 
2 HOUR PERIODS. Riley super stoker 300%, rating—Combustion 
Engineering Co. Elesco, casiadin induced and force draft fans gure & tae tee ea 
motor driven with controlx—5 Vulcan soot blowers—All valves on : MISSISSIPPI VALLEY EQUIPMENT CO. 
boiler. All trim such as pressure guages, water columns etc. Steel i oleae ntinare 
structural supports—Copes feed water regulator and other items— [Hi | "Steet Sheet Piling Rented Purchased. 
Will sell this boiler with or without stoker or fans 


PURCHASED AS A SPARE IN 1930 USED ABOUT 3 YEARS, LAST INSPECTION 
REPORT (MARCH 1945) ALLOWS 250 LBS. PRESSURE, HAS NOT BEEN USED 
SINCE. 


Boiler and accessories have been taken out and are now stored in New York City 


PRICED for IMMEDIATE SALE UNDER $10,000 for COMPLETE UNIT 


Present Location 














200 HP 
BOILER & STOKER 


78"'x20° Welded HRT 160% working pres- 
sure. National Board 3337. Bayer soo! 
blower, Riley Jones 54.6 ft. stoker operates 
@ 150% rating with 10500 BTU coal. Com- 
plete as installed including Elliott de- 
areating heater, 2 boiler feed pumps, flue 
gas thermometer, steam recording flow 
meter, etc. 


Only 10 yrs. old and excellent condition. 














METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
INDUSTRIAL AND MARINE SUPPLIES 
LARGE SURPLUS STOC 
svar. R RON-CAST IRON 
BRASS-COPPER-CEMENT LINED PIPE 
Power — Valves & Engi aie ages | 


HOWE BROTHERS || WU pavee $8 Bch mr 


HOURLY NATION WIDE SHIPMENTS 
324-328 PEARL ST., Tel. WORTH 2-2708-2709-2710 NEW YORK, N. Y. 


Phone MUrray Hill 3-3408 


All data and inspection reports, etc., furnished upon request 




















"FOR SALE''—Very Cheap 


COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed” 


EXPLOSION PROOF 
3 PANELBOARDS 


Cast iron, 125 V, enclosed 3 phase | to 


4 circuit, 175 amp. Class 1, Group D, 
Appleton Electric Company, Type FLP 
92415, 15 amp. each 


11 PANELBOARDS 


SPECIAL OFFERING 


Several yy Ib. Boilers Available i—15000 K.W., 
2—1400 H 225-Ib. Boilers 2—12500 K.W., 
2—1060 H.P. eine Boilers 200 i— 5000 K.W., 
2— 825 . & W. Sterling Boilers 2007 3— 4000 K.W., 


-» Turbo-Generator Condensing 
.» Turbo-Generator Condensing 
.. Turbo-Generator Condensing 


, Turbo-Generator Condensing 
3— 770 





-& hs Sterling Boilers 1852 2— 2500 K.W., 
3— 600 2002 _, i 2— 2000 K.W., 
2— 600 . dge Mace 2002 Stok i— 2000 K.W., 
2—440 H.P. B. & W. Sectional 2002 Oil Fired | 2— 1000 K.W., 
4— 500 H.P. Heine 200 Ib. Boilers 2— 750 K.W., G.E. 
Smaller Boilers and Fire Tube Boilers also Several 500 KWs. & Smaller Units. 


Non Condensing Turbos—300—500—750—and 1000 K. W. & Larger 
CHARLES B. REARICK 30 CHURCH ST. 


, Turbo-Generator Condensing 

a 4 Turbo-Generator Condensing 
Ww. E. & M. Co., Turbo-Generator Con. 
G.E. Co., Turbo- Generator Condensing 
Co.. Turbo-Generator Condensing 





NEW YORK | 








Cast iron, enclosed 3 phase, 1 to 4 
circuit, 125 amp. 125-216 V, Class 1 
Group D, Appleton Type FLP Cat. 
921415. 
REPUBLIC IRON & METAL 
COMPANY 
1140 West 18th St., Erie, Pennsylvania 











NEW AND REBUILT ELECTRICAL EQUIPMENT 


Converters, Motor Generator Sets, A. C. & D. C. Motors 
Control Equipment and Transformers 
We build equipment to fit your requirements. 


Over 25 years engineering background. 


C. B. LOCKE CO., P. 0. BOX 3227 CHARLESTON, W. VA. TEL. 38-136 





150 KVA, 3/60/440 v. Worthington 3 cyl. 
327 RPM. Complete. First class condition. 
Also 200 KVA. Fairb.-Morse. 257 RPM. 

200 KVA. total in 3 units, Superior engines. 
1200 RPM. Complete modern plant, AC. 


STEPHEN A. DOUGLASS CO. 








630 Ft. Washington Ave., 


DIESEL Engine Sets for Sale 


New York 33, N. Y. 
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GENERATORS 
One 250 K.V.A. and one 300 K.V.A. Crocker 
Wheeler Generators direct connected to 
Skinner Tandem compound engines—480 
volts—3 phase 60 cycle, switchboard, in- 
struments, piping. 

One 300 K.W. General Electric Generator, 
2300 v., 3 ph., 60 cy., direct connected to 
Curtis Steam Turbine, 175 lbs. pres.—3600 
R.P.M. with 15 K.W. G.E. direct connected 


exciter. 

ELECTRIC MOTORS 
induction Type—220 V.—2 Ph.— 
60 Cy. 

1—5 H.P. Burke—Type EB 5—1130 RPM. 

1—5 H.P. Burke—Type EB 75—900 R.P.M. 
1—7l2 H.P. R&EM—TYPE K—850 R.P.M. 
i1—10 H.P. Burke—Type EM 1.2—900 R.P.M. 
2—20 H.P. Burke—Type EM 3—1200 R.P.M. 
1—20 H.P. Crocker Wheeler—1170 R.P.M. 
1—35 H.P. Burke—Type EM—4.5—900 R.P.M. 


IN 


Burke—Type EM—4.5—1200 
R.P.M 

1—150 H. P. West—Type CW—1765 R.P.M. 

i—7l2 H.P. totally enclosed—ian cooled— 


1200 R.P.M. 
PUMPS 


1—Vertical Centrifugal Pump, 3” suction, 
3” discharge, all iron, 25 g.p.m.—52’ 
head, complete with 5 H.P. Louis Allis 
Vertical Explosion Proof Motor, 220-440 
volts, 3 phase, 60 cycle, 1750 r.p.m. 
One American Well 2 stage Centritugal 
pump direct connected to 30 H.P. G.E. motor, 
220 v., 3 ph., 60 cy., 1750 R.P.M. 200 ft. 
head complete -with magnetic starter and 
safety switch. 
DEEP WELL PUMPS 
2—Amercan Well Works; capacities 85, 
165 and 209 g.p.m. with 10 & 15 H.P 


Motors; Current 220 volts, 3 phase, 60 
cycle. 


STOCK! 


FEED WATER PUMPS 
l1—Warren Duplex—Size 10” x 7” x 12” 
Brass Lined & Fitted—Stainless Piston 
Rods 
1—Worthington Duplex—Size 9°’ 
Stainless Piston Rods 


FEED WATER HEATERS 
One Goubert feed water heater with brass 
tube—330 sq. ft. heating surface. 
One Cochrane feed water heater, 54” dia. 
x 48° long—1500 H.P. capactiy. 


BOILERS 
One 444 H.P. Union Iron Works, water tube 
steam boiler 200 lb. working pressure, pul- 
verized coal or oil fired. 


STEAM ENGINE 
40 H.P. Nagle vertical steam engime, Class 


F. 12" cylinder, 12” stroke, flywheel 54” x 
1212". 


x 544" x 16” 


EMSCO EQUIPMENT COMPANY 


50 HYATT AVE., NEWARK 5, 


N. J. 


Emil A. Schroth, Owner 


PHONE: MITCHELL 2-3536 











1—Westinghouse Voltage 
Regulator Transformer 69 
KVA Serial No. 2623894 


1—Ditto Serial No. 2623895 


1—Westinghouse Double Flow 
Turbo-Generator 2500 KVA 


1—Terry Turbo-Generator 625 
KVA 


1—General Electric 500 K.W. 
Generator 


BROWN CO. 
Berlin, N. H. 








For Immediate Delivery 


1—680 KW NORDBERG 
UNAFLOW 
Engine Generator Set 


Left hand, non-condensing, full Poppet 
valve engine: General Electric 3/60/ 
440, Generator: Belted 30 KW exciter. 
Complete and in Perfect Condition. 
WIRE — WRITE — PHONE 


Send for Printed Circular 


Newberry Manufacturing Co. 


P.O. Box 295 Newberry, Michigan 
Telephone Newberry 16 











FOR SALE 


ENGINE GENERATORS 


1—75 KW 125/250 volt 3 wire D.C. West- 
inghouse generator, driven by a 134 x 
13 Chuse 4 valve slide valve engine 
275 r.p.m. 

1—100 KW 125/250 volt 3 wire D.C. West- 
inghouse generator driven by a 15x 14 
Chuse 4 valve slide valve engine 
260 r.p.m. 

Located at St. Louis, Mo. 
Contact—JULIUS BOEHMER, JR. 


RICE STIX DRY GOODS CO. 
1000 Washington Ave., St. Louis, Mo. 
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DIESEL 


Direct- 
Connected 


UNITS 


We specialize on Direct-Connected Diesel Generator 
Sets — both NEW and REBUILT — Also Diesels for 
Direct Propulsion. Compact units .. . stationary or 
marine applications, salt-water or fresh-water cool- 
ing systems. Equipped with generators of any de- 
sired voltages or current, A.C. or D.C. 


Write for our latest listings—or tell us what you 


ARNESSEN ELECTRIC COMPANY 


116 Broad St. 


New York City 4, N. Y. 


BOwling Green 9-8542 


All Types of Generator Sets 












ONDA ODORD DORE REHOAORDRE AGEN DOR OREEEHOODeEREEHeESOE DOD: 








ALLOY 
METALS 


‘ox PUMPS 


MOTORS 1-2-3 PH. &0.C. 


STANDARD EQUIPMENT — UP TO 200 H.P. 
Generators — Welders — Dynamos. 
New & Rebuilt Guaranteed Machines 


TURBO BLOWERS 


SPENCER-INGERSOLL RAND-ALLEN 
BILLMYRE. For Heat Treating — Brazing 
Furnaces — Smelting — Vacuum Duty Etc. 


STEAM 
UNITS 


TURBINE PUMP 
BOILER FEED 
VERTICAL ENGINE 
VACUUM RETURN 


138 Grand St., 





ELECTRIC—STEAM—GASOLINE DRIVEN. 
All Makes — Capacities — Pressures. 
Centrifugal — Rotary — Plunger — Turbine, 


AIR COMPRESSORS 
ALL TYPES—CAPACITIES 1 to 1000 ““CFM”’ 
Electric — Gasoline —Steam Driven. 


For Industrial — Mine Construction. 


VACUUM UNITS 


FOR STEAM — AIR — GAS — FLUIDS. 
All Makes — All Capacities — Tested. 


FANS—EXHAUSTERS 
CAPACITIES FROM 25 to 100000 CFM. 
VENTILATING — SUCTION — BLOWING 
Air — Dust —- Gases —Steam Vapors. 


MACHINERY 


CHEMICAL & INDUSTRIAL EQUIPMENT. 


ELECTRIC MIXERS—PORTABLE 6& 
STATIONARY. 


GUPERIOR EQUIPMENT ‘0. 


N. Y. C. Tel. CAnal 6-6983-4 
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Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGER SETS 
MOTOR GENERATOR SETS vorTa ne at vcies 3. Ph. 60 cy. A.C. Motors 
ALTERNATORS, ALL FREQUENCIES - 3 ph. 25 cy. Motors 
TRANSFORMERS, LARGE STOCK 125 Volts D.C. Motors 
D.C. GENERATORS, ALL VOLTAGES 230 Volts D.C. Motors 
CONTROL EQUIPMENT 550 Volts D.C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 








PORTABLE 
DIESEL GENERATOR SETS 


EBSA 


SPECIAL OFFER 


2—356 HP BABCOCK & WILCOX WATER TUBE BOIL- 
ERS, VERTICAL STEEL HEADER—CROSS DRUM 
TYPE. 


Each boiler set singly—17 tubes wide by 9 tubes 
high with a single steam drum 48" diameter by §; : ‘ 
11’ 2-3/4" long. ' 1SKW 30KW SOKW 


i 3 INTERNATIONAL UD-14-UD-18 
, ; ; i BRAND NEW -SPO 

A.S.M.E. Code—National Board—N. Y. Standard. i : taster coouD-ato move 

2 cy 127/220 volts 


Built 1927 for 200 lbs. working pressure. One is fi : wore cus ca 


gas fired, the other hand fired. These boilers will }} pauner enumennenee 
fit in low head area. Complete with grates, all J) if" ™*"yem tmahhnd Wy. 


. Phone Roslyn 1220 
trim and own supports. 


Saeencenenensenscscscensenesnsess oy 


H 2—Worthington Water Pumps, type 3CL- 
HOWE BR TH "4 SD, capacity 25C g.p.m., 300 it. total 

: dynamic head, direct connected to 40 
324-328 Pearl Street, New York 7, N. Y. H EP GE, 200-V DC Motes, type BOPSI. 


Phones: Worth 2-2708, 2709, 2710 ELECTRIC APPARATUS REPAIR CO. 


Specialists on Rebuilding Motors 
Generators and Controls 


1410 N. 6th St., PHILA., PA. 


TRANSFORMERS | 612 HP BOILER 


BOUGHT and SOLD name Dram Stag 


@ We have always available a complete range of HI-GRADE 200 Ib. Workina Pressure 

rebuilt transformers. All units are carefully tested in accordance 

with A.LE.E. specifications and carry a one year guarantee. PRICE LOW 
All work is done by the same organization and under the 


same rigid controls as the nationally known Gregory HI-GRADE pay ect ht Code 
line of new transformers. mmediate Shipment 


GREGORY ELECTRIC COMPANY peoeclienppesind 


2539 SO. STATE ST. CHICAGO 16, ILLINOIS 30 Church St., New York 7 




















— oo ay FOR SALE 

1250 HP 40/3/60 Cy. Ship, Re. Meter STEAM-DRIVEN GENERATOR 
_ . New, y a . Motor " . 
\—25 Ton MCB 8-wheel Locomotive Crane Sa"tate, “Sckecn, complete wits chats amines 1—Induced Draft Fan 38,000 CFM @ 
2—547 HP, 200% P. B.&W. W.T. Boilers units and switchboard, coupled with 125-Ibs. steam 242" RP. 
i—170 KVA Gen. D/C F-M Diesel pressure cross compound Corliss engine manufac- H. C. KRAEMER 
i—12x!2 York Slow Speed ice Machine tured by Robert Armstrong. Immediately available. . 
1—150 & 130 HP Diesels—other sizes For full information, write to SERVEL, INC. 

H. & P. MACHINERY CO. FS-124, Power Evansville, Indiana 
6719 Etzel Ave., St. Louis 14, Mo. 330 West 42nd St., New York 18, N. Y. 
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@ One of the most complete varieties of A/C and 
D/C electrical equipment ever assembled under one 
roof . . . thousands of items in stock and built to 
specifications from 1 to 500 KW. 

@ We stock used equipment in 1, 2 4nd 3 phase sizes 

from 1 to 5000 H.P. ... all 


THOROUGHLY OVERHAULED 
rebuilt—tested—approved—guaranteed for one year. 


AGENTS FOR: CROCKER-WHEELER, U. S. ELECTRIC TOOL 
CO., WESTINGHOUSE AIR BRAKE, "SCHRAMM" and others. 






















/ 














nen 








IQDUSTRIAL & MARINE 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
eialties for Oil, Steam, Gas, Air, Liquids 
and Chemicals. 

Jenkins, Fairbanks, Sarce, Powell Valves 
and surplus. 












VALVES 







OVERHEAD CRANES 


200 Ton Alliance 100 Span 
175 Ton Morgan 54” Span 
150 Ton Whiting 30’ Span 
80 Ton “American” 40°6” 
75 Ton Alliance 37’ Span 
75 Ton Alliance 78’ Span 
50 Ton Cleveland 711012" 
50 Ton Shaw 69°10” Span 
40 Ton Alliance 82’ Span 
35 Ton Northern 32’ Span 


20 Ton Shaw 76°4” Span 
15 Ton Alliance 50’ Span 
15 Ton Alliance 35’ Span 
15 Ton Cleveland 55‘6” 

15 Ton Cleveland 35’ Span 
15 Ton Morgan 77’ Span 

15 Ton Niles 32’ Span 

15 Ton Northern 53’ Span 
15 Ton Shaw 82’ Span 

15 Ton Shaw 77’ Span 


10 Ton Shaw 68’ Span 

10 Ton Shaw 58’ Span 

10 Ton Shaw 88’ Span 

10 Ton Northern 71°10!” 
7\2 Ton Erie 70’ Span 

72 Ton P & H 306” Span 
72 Ton Scullin 71'1012” 

72 Ton Shepard 36’ Span 
6 Ton Shaw 23’ Span 


5 Ton “American” 10’ Span 


| 
ie Sep ov" 






30 Ton Case 41’ Span 

30 Ton Morgan 30’ Span 

30 Ton Morgan 77’ Span 

30 Ton Niles 53’9"" Span 

30 Ton P & H 80’ Span 

30 Ton Reading 56’ Span 
25 Ton Bedford 50’ Span 

25 Ton Cleveland 106’ Span 
25 Ton P & H 70’ Span 

25 Ton Whiting 106’ Span 
25 Ton Whiting 82’ Span 
25 Ton Whiting 56’ Span 

20 Ton Alliance 77’ Span 
20 Ton Cleveland 65’ Span 
20 Ton Morgan 77’ Span 

20 Ton Northern 60’ Span 
20 Ton P & H 39’6” Span 


15 Ton Toledo 82’ Span 
15 Ton Whiting 74'81/2" 
15 Ton Whiting 71'1012” 5 Ton Milwaukee 39'8” 

12 Ton Morgan 56’ Span 5 Ton Milwaukee 66'9” 
10 Ton Alliance 58’9"° Span 5Ton Milkaukee 70’ Span 
10 Ton Alliance 71°10’ 

10 Ton “American” 27’ 

10 Ton Cleveland 38’ Span 
10 Ton Cleveland 50’ Span 
10 Ton Emsco 30’ Span 

10 Ton Lane 50’ Span 

10 Ton Morgan 395” Span 
10 Ton Morgan 77’ Span 

10 Ton P & H 57’ Span 

10 Ton P & H 78’ Span 

10 Ton P & H 87’6” Span 2Ton P & H 46’4" Span 

10 Ton Northern 34’ Span 2Ton Shepard-Niles 18’,14” 
20 Ton P & H 51’4” Span 10 Ton P & H 48'1012" Span 11% Ton Cleveland 25’ Span 
20 Ton Shaw 76’4 Span 10 Ton P & H 60’ Span 142 Ton P & H 34’ Span 

20 Ton Shepard Niles 49’6” 10Ton P & H 80’ Span 1 Ton Curtis 24° Span 





Large Complete Stocks 4” to 24” 

313 EAST 31st., NEW YORK CITY 

For Hourly Nationwide Shipments 
Call MUrray Hill 3-3406 








|p SKETOU POPE & FITTINGS4| 





5 Ton Northern 49‘6" Span 
5 Ton P & H 45’ Span 

5 Ton Shaw-Box 35‘ Span 
5 Ton Shepard 40’ Span 

5 Ton Toledo 96’ Span 

5 Ton Whiting 80° Span 

3 Ton P & H 46’4” Span 

3 Ton Shaw 33’ Span 

3 Ton Whiting 57'3’' Span 
3 Ton Detroit 29° Span 





BOILERS 


NEW -USED 
RECONDITIONED 


Take advantage of the ECONOMY day and night service (7 days 
a week) and telephone us collect to discuss your requirements. 


In addition to overhead cranes we can supply all types of shov- 
els, cranes, draglines, tractors, for practically everything in the | 
construction equipment field. May we have your inquiries? | 
| 
| 


J. PARKER THOMPSON CO. 


N CECT LY. 











625 HP. Cooper Bessemer 240 V.—D.C. 

300 KVA Fairbanks Morse 2400 V. 

250 KW Ingersoll Rand 2200 V. 

250 KW Busch Sulzer 240 V. 

250 H.P. Busch Sulzer 257 rpm. Engine. 

192 KW Mcintosh Seymour 2300 V. 

100 KW Busch Sulzer 2300 V. 

12—11,500 & 20,000 Gal. Steel Tanks. 

80 H.P. F.M. 300 rpm. Diesel Engine. 

R. C. STANHOPE, Inc., 60 E. 42nd St.,N.Y.17,N.Y. 


49 Vanderbilt Avenue, New York 17, N. Y. 


Telephones: MUrrayhill 4-2294, 4-2893, 4-2295 | 
4-2844, 4-2296, 4-8292. | 














DIESEL ENGINES 
AND 
GENERATORS 


450 H.P. used Fairbanks-Morse engine, model 33 
D-14 with direct connected 300 K.W. generator 
A.C. Complete unit. 

300 H.P. used Fairbanks-Morse engine, model VA 
with direct connected 200 K.W. generator A.C. 
_Complete unit. 

275 H.P. used Atlas Imperial engine, model 8-ES 
with direct connected 175 K.W. generator A.C. 
Complete unit. 

50 K.W. new Clark engine, skid mounted, direct 
connected generator. Complete unit. 

0 H.P. used Chicago Pneumatic engine, model 
RH-40, direct connected 55 K.W. generator A.C. 
Complete unit. 


Immediate Delivery 


DENNY & CLARK 


910 N. Marshfield Ave., Chicago, 22, IMinois 


WURTH for "WORTH ! 





3 PHASE—!] PHASE 


A.C. GENERATORS 15 TO 622 KVA | 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send For Oar Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Fre 


141 GRAND ST. — CAnal 


quency Changers 


6-6138 — NEW YORK CITY 
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THE GLOW evectric COMPANY DIESEL 


933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO 


Solcette your inguinies for GENERATORS 


AC & DC MOTORS STEAM ENGINE-GEN. SETS 
—GENERATORS SLIP RING MOTORS Two Fairbanks-Morse 
SYNCHRONOUS MOTORS CONTROL EQUIPMENT 2 cylinder, 150 horse 
MOTOR-GENERATOR SETS PUMPS power, Diesel Units. 
ELECTRIC HOISTS Complete with 97 

IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST K.W. generators 220 
volt, 60 cycle,3 phase, 
WE BU DUET direct connected ex- 

















IN BUSINESS SINCE 1905 citer, switchboard, etc. 


Priced to 
move quick 








Samuel L. Winternitz 
& Co. 


N E W H J M E L i T fa Liquidators—Appraisers 


MODEL GASOLINE ENGINE DRIVEN 38 So. Dearborn St., Chicago 3, Ill. 


ae am. GENERATOR SETS namin 


@® Cost approximately $583 for complete 

















outlit 
$100.00 F. O. B. St. Louis 


@ Capacity 2 KW ... 28 to 32 v. d.e. 
Shock mounted— 
Miscellaneous Accessories and Con- 
trols 


OPPORTUNITIES! 


New and used equipment 


@ Also available— 
24 volt 12 cell storage batteries 
34 A.H. at 5 hr. rate 


KELLY & co. by a number of electric and 


~~ 2007 OLIVE STREET gas utility companies 
ST. LOUIS 3, MISSOURI |: Cw 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 


FOR SALE SUBSTATION EQ UIPMENT 
Mcintosh & Seymour DIESEL GENERATOR SET TRANSMISSION LINE 


150 HP McIntosh & Seymour diesel engine, Type 5-9'2—10!2-S, Serial No. 2295. 
514 RPM, direct connected to MATERIALS 


100 KW Crocker-Wheeler DC generator, Type CCD, 250 Volts, single bearing. pe ) 
Including all auxiliary equipment 


Chicago Pneumatic DIESEL GENERATOR SET || °°"4 for new list, ... 10 
HP C neu i ine, ri " . dir n 

a eee ee APPARATUS EXCHANGE 

100 KW S$ El ic C r . = ML, 275 RPM, Serial No. 

oe ee mee ae Se EBASCO SERVICES INCORPORATED 

JOHN ROYLE & SONS 10 Essex St., Paterson 3, N. J. Two Rector St. New York 6, N. Y. 


recently released from service 


TITITITITITITITI SELLE 




















FOR SALE 

——— a a volt 3 eSase 60 ante Fe Pon FOR SALE FOR SALE 
enerator. rect connected to 6 r * * 
vertioad poppet valve ‘unifiow engine with exliader Automatic Extraction Turbo Generator. NEW CHAIN HOISTS 
13"x16" 300, RPM with direct connected aineiter. General Electric, 935 KVA, for 28 inch 1 to = Rae eB 

$ generator can be reconnected to volts. _— ari: 
Au in good condition. For further information vacuum 5# extraction pressure. Standerd lifts flag yg A 
write 


WABASH SCREEN DOOR COMPANY B. C. SKINNER MACHINERY CO. 2000 crowbars and bull points 


J. A. Moulster, Chief Engi , co. 
2222 Elm Street y~ hg ---4 Minn. Box 157, Dunedin, Florida. ern ate re a 2-7087 
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BOILERS 


Complete boiler plant consisting of 2—512 
$ Casey Hedges 200% pressure; 1—650 
HP Casey Hedges 225+ pressure, with 
type E Stokers, Individual stacks, forced 
draft fans, pumps, heater, all auxiliaries 
as a complete plant. 
{—1392 HP Springfield sectional Header 4002. 


2—617 HP Wickes 3 Drum, low head, 250= pres- 
sure, with forced draft chain grate stokers. 





TURBINES 
2—5000 KW Westinghouse 3600 RPM 3/60/2300 
volts Condenser, all auxiliaries. 
— _ KVA General Electric Condensing Tur- 


3790 “KVA General Electric Condensing Tur- 


DIESEL ENGINES 


3—300 KVA Fairbanks-Morse Full Diesel Engines. 
3—200 KVA Fairbanks-Morse Full Diesel Engines. 


i—350 KW Burch Sulzer 3-60-2300 Volt, all auxil- 
liaries. 


4—800 KW NEW Hamilton semi-portable Full 
Diesel Engine Generator Sets. 


1260 KVA Nelesco engine generator. 


ENGINE GENERATOR SETS 


i—750 KVA Corliss Engine Generator Set. 
i—700 KVA Ames Uniflow Engine Generator. 
i—375 KVA Harrisburg Uniflow Engine. 


MISCELLANEOUS 


90,000 Cochran deaerating feed water heater. 
2500 HP Cochrane Open Feed Water Heater. 


i—10’ x 15’ Iinois Forced Draft Chain Grate 
Stoker. 


i—110,000+ Cochrana Deaerating Heater. 


2—200 HP Westinghouse Underfeed Stokers, rebuilt. 


i—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 385+ 
steam pressure, 


—— KW Skinner Uniflow Engine Generator Set 


1-300" “KVA General Electric Condensing Tur- 
bine. 


i—600 KW Skinner Vertical A.C. Generator. 
i—500 KW Non Releasing Corliss, 3-60-240 volts. 


rl ort wn ER 


325 Fincastle Building 





i—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine driven, 1200 ft. head, 


ge SE 


LOUISVILLE, KY. 














IN STOCK 


Immediate Delivery 


2 Diesel Generator Sets 


New at sacrifice price, 4 Cy- 
linder operating at 1000 R.P.M., 
water cooled 25 gallon fuel eS Se 1—50 HP Ideal motor, 600 RPM, 2200 volts, 
tank mounted on top, direct trols. 
connected to 15 K.V.A. gen- 
erator single phase, 50 cycles, 
230 volts, 65.5 amps., exciter 
on same shaft 137 volts, D.C. 
25 amps. 


“BEST BET" 


FOR M-G SETS AND D.C. MOTORS | 
These and others immediately available | 


(Reconditioned and Guaranteed) 


syn. 

1125" HP Allis-Chalmers, 277 RPM, 220 
= * 1 volts, n. 

° De te SONS metemn, HO vells =. os HP Burke, 900 RPM, 220-3-60 Squirrel 


Cag 
1—110 HP Triumph motor, 290/580 RPM, 1—100° HP, Wstg. 550 RPM, 220-3-60 Squir- 
230 volts, D.C. rel Cage. 


Over 100 more D.C. motors, 1 to 100 HP 230 volt, adjustable and constant speed. 


Glazer Steel Corporation 
610 Chamberlain St. 


Knoxville, Tennessee 


jh tens lem lehge) ara a7 Nl aes 


Division of A-C Supply Co. 
1745 FRONT ST. CUYAHOGA FALLS, OHIO 

















FOR SALE 


200 KVA Generator, 440 volts, 3 phase, 
60 cycle direct connected to 10 KW, 125 





POWER EQUIPMENT COMPANY 


——————— 











OIL—AIR Sq. Cope—-220/440 Vv. 60 Cy. 3 ph. 
volts, 80 amp exciter. 360 RPM. Com- CIRCUIT BREAKERS ee = oe “ Res 327 i 77) 
plete with bearings and switchboard. 1 500 A oe A a3 3 — 2 m4 aa nc ioe 
. andle, r - = nor 
Nat 1 150 West. CS 1800 
Coils and Currents. 
THE ATLANTIC WIRE COMPANY 1—800 A Conduit E4600 V. Slip Ring—220/440 V. se cy. 3 ph. 
BRANFORD, CONN. 3 PST Handle. Trip Coils 1 10 West. 720 
and Currents. 1 50 G. E at 900 
1—1200 A. GE FK 132 A 3 1 60 7B. I-M 900 
PST 7500 Handle with 1 75 West. CW 900 
Trip Coils and Current 1 250 West. CW 1200 
Transformer. D. C. Variable Speed 230 V. 
1—2000 A GE CK 3 Air Breaker 3 PST 600 V. 1 15 West. SK 400/1600 
0. 1. & U.V. 1 25 West. SK 440/1200 
1 





SEVERAL HUNDRED OTHER ITEMS IN STOCK 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 


154 ANDREWS ST. Tel. MAin 568 or 569 





IS 





| 

| 

66 29 1—3000 A GH FK 25 Oil Breaker 3 PST 600 V. 50 West. SK 5600/1500 
EARCHLIGHT “Solenoid operated with currents. a CD 40071600 | 

| 








ROCHESTER 4, N. Y. 
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COMPRESSORS 
Vacuum Pumps 


New & Guaranteed Rebuilts 
Stationary & Portable 


—to help you get what you want. 
—to help you sell what you no 
longer need. 


* METERS « 


AND INSTRUMENTS 


VOLTMETERS BRIDGES (Wheatstone) 
AMMETERS MEGOHMMETERS 







eer —S—~<“=—. 





Take Advantage Of It 


MICRO RHEOSTATS 
SALE OR RENT AMMETERS VARIABLE | 
: — OHMMETERS TRANSFORMERS 
For Every Business Went Worthington Authorized Distributors 


FREQ. METERS RELAYS 


FLECTRO-TE CH? = 


329 CANAL ST., N.Y. 13, N.Y 





AMERICAN AIR COMPRESSOR 
“THINK SEARCHLIGHT First” CORP. 

4704 Dell Ave., — N. Bergen, N. J. 
N. Y. Phone Ch 4-7665. N. J. Phone Union 5-4848 


























To 
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SEARCHLIGHT 
SECTIONS 


(Classified Advertising) 


of McGraw-Hill 


Publications 







can help you by bringing business 





needs or “opportunities” to the 





attention of other men associated 





in executive, management, sales and 





responsible technical, engineering 





and operating capacities with the 





industries served by: 





Air Transport 

American Machinist 

Aviation 

Aviation News 

Bus Transportation 

Business Week 

Chemical and Metallurgical 
Engineering 

Coal Age 

Construction Methods 

Electrical Contracting 

Electrical Merchandising 

Electrical Wholesaling 

Electrical World 

Electronics 

Engineering and Mining 
Journal 

Engineering News-Record 

E. & M. J. Markets 


Factory Management and 
Maintenance 


Food Industries 
Power 

Product Engineering 
Textile World 
Welding Engineer 

































‘SEARCHLIGHT’ — 
Can Help You! 


UNDREDS of miscellaneous busi- 
ness problems that confront you 
from time to time, can be quickly and 
easily solved through the use of the 
Searchlight Section of this or other 
McGraw-Hill publications. 


The Searchlight Section is the classified 
advertising appearing in each of these 
papers. You can use it at small cost, to 
announce all kinds of business wants 
of interest to other men in the fields 
served by these publications. It is the 
regular meeting place of the man with 
a miscellaneous business need and the 
men who can fill that need. 


When you want additional employees, 
want to buy or sell surplus, used or new 
equipment, want additional products to 
manufacture, seek additional capital, 
or have other miscellaneous business 
wants—advertise them in the Search- 
light Section for quick, profitable re- 
sults! 


Classified Advertisin g Division 


McGRAW-HILL PUBLICATIONS 


330 West 42nd Street, New York 18, N. Y. 
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FOR SALE 


COAL STOKERS 


One Combustion Engineering Company 
Type E steam-driven Stoker, 10 ft. 4 
inches long by 7 feet, 6 inches wide 
grate. Complete with Ruggles-Kilnge- 
man control for regulating air, fuel and 
furnace draft. Cast iron stoker front. 
Used one year. Cost new installed 
approximately $3200. In good condition. 
Available for immediate delivery. No 
reasonable offer will be refused. F.O.B. 
Cambridge, Massachusetts. 


FOR SALE 


One Combustion Engineering Company 
Type E steam-driven Stoker, 10 feet, 
4 inches long by 9 feet, 1 inch wide 
grate. 6-foot high stoker front. Cost 
new approximately $2,900. Never 
installed, never used. Available for 
immediate delivery. No reasonable 
offer will be refused. F.O.B, Cam- 
bridge, Massachusetts. 


SIMPLEX WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Mass. 





PRICED TO SELL 
BOILERS 


Recently Removed From Service GOOD CONDITION 


1. 800 HP STERLING WATER TUBE BOILER, Babcock and Wilcox 
Co.; Class M-#26; 42” Steam Drum; 48” Mud Drum; 160 lbs. 
Pressure; Single Liptak Arch; Regular Trimmings. 


bd 


750 HP STERLING WATER TUBE BOILER, Babcock and Wilcox 


Co.; Class M-#126; 3-42” Steam Drums; 48” Mud Drum; 160 
Ibs. Pressure; Single Liptak Arch; Regular Trimmings. 


3. 500 HP BADENHAUSEN WATER TUBE BOILER; 150 lbs. Pres- 
sure; Dutch Over Setting; 150 Ibs. Pressure; Regular Trim- 


4. 300 HP LYONS COMBINATION FIRE AND WATER TUBE 


BOILER; 150 lbs. Pressure. 


Prices quoted FOB Car or Truck, Present Location 


Available for immediate delivery. 


DULIEN STEEL PRODUCTS, INC. 


OF WASHINGTON 


1008 WESTERN AVE. 


Subject to prior sale. 


SEATTLE 4, WASH. \ cessxaanon} 











1—Westinghouse Alternating Current Gen- 
erator, 250 K.W., 220 volts, 568 amps 
per terminal, 3 phase, 60 cycles, 257 
R.P.Ms. 

1—Pettibone Coal Pulverizer, manufac- 
tured by the Simms Company, Erie, 
Pennsylvania. 


Pettibone Unit, size G2, capacity one 
ton per hour, driven by 30 h/p induc- 
tion motor, 230 volts, 71.5 amps per 
terminal, 60 cycles, 3 phase, 750 
R.P.Ms. 


1—Dongo Magnetic Separator, 110 volts, 
high intensity, type 12SM, all required 
electrical control, manufactured by the 
Dongo Magnetic Seperator Company, 
Milwaukee, Wisconsin. 

1—Williams Patent Crusher, manufactured 
by the Williams Patent Crusher & 
Pulverizing Company, St. Louis, Mis- 
souri. Powered with a 7.5 h/p motor, 
3 phase, 223-240 volts, 60 cycles, type 
CS, class 1, frame 284, with all re- 
quired electrical controls. 

1—G.E. Induction Motor. Type KT-326-6- 
30-1200, form B, model 97, volts 220, 
amps 73, phase 3, cycles 60, Bd 30, 
R.P.M. 1150, full lead #4154403 

1—General Electric Co. Starting Guns, 
sator, N.R. 5025-R.1.-3233 volts, Pri. 220, 
Sec. 88-187, for 30 h/p motor, 60 cycles, 
3 phase. 

1—General Electric Co. Starting Compen- 
sator N.R. 5006, R.I. 3233 vein Pri. 220, 
Sec. 110-176, for 712 h/p motor, 60 
cycles, 3 phase. 


GENERAL INSTITUTE OF CHILD HYGIENE 
79-55 Albion St., Elmhurst, New York City 


2-150 H.P. 230 Volt 


VARIABLE SPEED MOTORS 


Electro-Dynamic variable speed 


tain their rated horsepower at 


motors, 3 bearing type mounted 200 to 800 RPM complete with 


on a factory CI base, 230 volt 


monitor automatic control 


DC 250/500 RPM, compound panels. 


wound interpole. These main- 


Send us your inquires! 


THE MOTOR POWER CO. OF NEW YORK, INC. 


859 Madison Avenue, 


New York 21, N. Y. 


RHinelander 4-6478 








FOR SALE 


1— ay gy 500 H.P. Sterling 


type fo 


Complete with “ys bt fittings includ- 
ing Copes feed water regulator and 
8” Edwards Non-Return Valve. Boiler 
built for 200 P.S.I. and installed in 
1935. It is equipped with 3 Hoffman 
Firite Stokers complete with motor 


r drum water tube boiler 


drive. Forced draft fan direct con- 
nected to a 10 H.P. 1160 R.P.M. 
220-volt, 3 phase 60 cycle motor. 
Complete coal handling equipment 
including coal bins of about 175 tons 
capacity. 


All the above equipment is in os class operatin: contiien and can be seen In our 


plant until approximately June | 


1946, when it wil 
will be glad to furnish any further information on pt, 


replaced by a larger boiler. We 


PFEIFFER BREWING CO. 3740 Bellevue Ave. Detroit 7, Mich. 








FOR SALE 


STOKERS 


2—Riley Jones, underfeed stokers, hydraulic drive, 
ram feed. All electric automatic controls, Com- 
Dlete with cast iron front plate doors, dump type 
Brate, 6 e by €’ deep. Used 2 years in Keeler 
150 HP HEE boilers. 


SILO 
Beaumont Bire rch 


el 5-ton sectional concrete silo with 
electrical yd ven vertical loader and screw con- 
= ween silo and stoker hopper. Will sell all 

any part at great discount from original price. 


FRANK MERCANTILE CO. 
183 Madison Ave., 





2—SPRINGFIELD sectional steel Renter a 


3423-91St. Street Jackson Heights, N. Y. 


BOILERS 


ae Rw tube boilers arranged for o 
ing 400 H.P. (each) NEW JERSEY 2 ' ASME 
Shute. 


H. P. BREARLEY 








23” Leffal, 16” and 12” Christiana vertical shaft 
turbines all with Woodward ——. Shaft, yoke, 
gears, 6’ pulley and belt for 23” eel. 

General Electric 50 KW 120 ey 350 V 1200 rpm 
PF | Type ATB Generator. 


FOR SALE: 


EDWARD K. BRYANT 


FOR IMMEDIATE SALE 


Good steam and refr ey plant 
equipment, New Engla 
I—IR, ERI Air Compressor 10” & 14” x 12”. 


i—DLV 18" x 24” Hor. Ammonia Compressor—200 © 


tons capacity direct connected Ames Unaflow. 
—C.H. Wh. 3’x9’ Surface Steam Condensers 6825,” 
tubes with Rotrex Vacuum Pumps & motors. 
i—Knowles hor. Simplex 4'/2"x5"x6” hot well pump. 
i—Terry-Penn Turb. dr.-Cent. Pump, 
i—Penn a 1000 GPM—85’ head, “direct 
conn. 30 HP Cr.-Wh. 115 Volt D.C. mtr. 
i—Wr. Austin Co. oil separator 26” inlet & outlet. 
i—Harrison Safety Boiler Works Coch. — Raasee, 
V notch recording, 40,000 Ibs. per hr. 
i—Ames hor. Unaflow Crocker Wheeler D- oe 115 
Volt generator 50 KW—275 RPM. 
i—30 KW Harr.—325 RPM. 230 V. D.C., gen. set. 
i—i5 HP Cr. Wh. D.C, motor 115 V, 800 RPM. 
i—80 HP Cr. Wh. D.C. motor 115 V, 1200 RPM. 
{—2 HP Cr. Wh. D.C. motor 115 v. ese RPM. 
i—5 HP Cr. Wh. D.C. motor 115 V, 12 


a_i 








00 RPM. 
New York, N. Y. i—60 HP Cr. Wh. D.C; mire 119 V, 360 RPM able, 
| ation Sykesville Rd., Wrightstown, N. J. FS-130, Power, 330 W. 42nd St., N. Y. 18, N. Y. 
ae 
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Where an * appears after a name the 


advertisement does not appear in this issue, but appeared in preceding issues. 














Adams Co., KR. 

Airetool Mfg. Co 

Air Maze Corp 

BP WUGMORSEE OOF Boe occ ccgccceccccccces 213 

Alr Reduction Sales Corp 

Air Transport Ass’n of America for Rail- 
way Express Agency 5 

Ajax Flexible Coupling Co............... 220 

Alco Products Div 44-45 

Aldrich Pump . 

Allen-Sherman-Hoff Co.. 

Allis-Chalmers Mfg. Co..... 


Alloy Steel Products Co. 

Allpax Co. 

American 

American 

American Chimney Corp 

American Coal Burner Co................ 

American District Steam Co 

American Engineering 

American Flexible Couptine Co 

American Locomotive Co.............. 1-45 

American Manganese Steel Div 

American Metal Hose Branch 151-152 

American Pulverizer Co................. 242 

American Sand-Banum Co. 218 

Ames Iron Works 247 
ey | 

hacker Packing Co.. 185 

Anderson Co., V. D 147 

Ansul Chemical Co., Dugas Div * 

Arkansas Fuel Oil Co 

Armor-Clad Co. 

Armstrong Cork Co 

Armstrong Machine Works .............. 7 
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bestos-Manhattan, Ine. 

Atlas Lumnite Cement Co 

Atlas Valve Co 

Automatic Control Co.. 
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Babbitt Steam Specialty Co.............. 
Babcock & Wilcox Co 


Badger & Sons, E. B 

Balley Meter Co 

Baldwin-Hill Co. 

Bartlett Hayward Div. 

Bates & Co., Walter 
Beaumont-Birch Co. 

Belmont Packing & Rubber Co 
Bernitz Furnace Appliance Co. 
Betz & Co., W. H. & 

Biddle Co., James G 

Bird Archer Co 

Bird-white Co. 

Black, Sivalls & Bryson, 
Blaw-Knox Co. 

Boiler Tube Co. of America 
Bonney Forge & Tool Works 
Boston Woven Hose & Rubber Co 
Botfield Refractories Co 
Bowser, Inc. .. 

Brickseal Refractory Co 
Bridgeport Brace Ce...........ccccccccce 282 
Brooke Engrg. e 
Brownell Co. 

Brown 

Brunt Equipment Co 

Buell Engrg. 

Buffalo Forge Co 

Buffalo Pumps, Inc 

Bull Dog Electric Products 
Burgess-Manning Co. .. 

Burke Electric Co. 


Bussmann Mfg. C 
Byers Co., A, 


Cabot, Inc., Samuel 
Canton Stoker Corp 
pao age Co. 
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Mfg. 


Cash Vaive Mfg. Corp., A. W 
Chapman Valve Mfg. Co 
Chase Brass & Copper Co 
Chicago Metal Hose Cor 
Chicago Pneumatic Too 


Cities Service Oil Co 
Clarage Fan Co 

Clark Mfg. Co 
Cleaver-Brooks Co. 

Coates Machine Tool Co 
Cochrane Corp. 

Coffin, Jr. Co., J. 
Combustion Control Corp 
Combustion Engrg. 
Connery Construction Co. 
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Crane Co. 
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Dart Mfg. Co., E. M 
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Edward Valves, 
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Faber Engrg Co. 
Fairbanks Co. 
Fairbanks, | 
Fairfield Engrg. 
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Fuller Co. 
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Graver Tank & Mfg. 
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Grinnell Co. 
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Grove Regulator Co. 
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Hahn Equipment Co. 
Hall Laboratories 
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Heacon, Inc. 
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Cable Co. 
Hendrick Mfg. 
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Hewitt Rubber Corp 
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Infileo, Ine. 

Ingersoll-Rand Co. 
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International Nickel , 
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Jefferson Union Co. 

Jeffrey Mfg. 
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Johns-Manville, Inc. 

Johnson Service Co. 
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Jones Foundry & Machine Co., W. A..... 
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Leslie Co. 
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Your need for positive, accurate liquid level 
control on all important liquid vessels increases 
as you turn to higher pressures and faster steam 
generation. Swartwout now gives you a dis- 
placement type control incorporating instru- 
ment-like precision with simple rugged con- 
struction. The Swartwout L-1 Level Control 
has but two adjustments—no stuffing boxes, 
packing or grease seals. Write for full data 
which you find in Bulletin S-15. 
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POWER PLANT 
EQUIPMENT 


THE SWARTWOUT COMPANY ce 18511 Euclid Ave.. Cleveland 12, Ohio 
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PIPE SUSPENSION 
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The designing and production of pipe hangers 
to meet the varied requirements caused by ex- 
pansion, contraction, pressure, vibration and 
load call for a thorough knowledge of springs, 
levers and other mechanical devices as well as of 
piping and piping systems. 

Grinnell has acquired this knowledge during 








GRINNELL CONSTANT-SUPPORT 
HANGERS ... the ONLY CON- 
STANT-SUPPORT PIPE HANGERS. 
Weight transfer stresses are com- 
pletely climinated throughout the 
entire range of vertical movement. 





GRINNELL SINGLE SPRING SWAY BRACES control objectionable horizontal 
in flexibly supported piping. 


movement 


GRINNELL PRE-ENGINEERED SPRING 
HANGERS... for flexibly supported 
piping, where constant-support is not 
required. These hangers allow less 
variation in supporting force. 


95 years of piping experience, continuous lab- 
oratory research and experimentation. As spe- 
cialists, Grinnell is able to offer standard and 
special-purpose hangers to meet every conceiv- 
able piping requirement. Grinnell Co., Inc., 
Executive offices, Providence 1, R. I. Branch 
offices in principal cities. 


GRINNELL PIPE HANGERS AND 
SUPPORTS ...a complete line of 
adjustable hangers and supports 
engineered to meet all requirements. 


GRINNELL LIGHT DUTY SPRING 
HANGERS .. . for suspension of pip- 
ing requiring flexible support or 
cushioning of vibration. 
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_No boiler scaling or corrosion 
with Permutit-conditioned water 


It’s a big load off the minds. of management, too—once a plant is 
equipped with Permutit* Water Conditioning. Heavy power lou 


can seriously damage equipment, and.even tie up production, a. or 


as any operatingsengineer knows, the danger of boilér scale ap¢ 
corrosion of steaml es due to impurities. in feedwater ine 


with the ‘load. * 
PERMUTIT ZEO-KARB* H WATER CONDITIONER removes but 
both hardness and bicarbonates from water. Ef- Permutit removes this ‘thieatto output by removing the imp 


fluent contains no incrustants, is reduced in total in feedwater before it enters the. boilers. Water conditioning h 
solids and alk alinity. Alkalinity can be adjusted quarters for the power none Permutit provides every pa ce 


rea, 


by mixing effluents from a Zeo-Karb H unit and 
a sodium zeolite unit. control of water quali 


at inte dried Don’t’ Tet untreated Waser constantly threaten the operat e 
ciency of your plant. Takéa load off your mind . . bring chat 
treatment problem to Thé Permutit Company, Dept. Ps, 330 
42nd Street, ate York’ 18;N. Y. or Permutit Co. of Canada, 
Montreal.» at *Trademark Re; US 


PERMUTIT ~~ 


Manufacturers of ALL types of water treatment equipment 


WATER CONDITIONING HEADQUAR’ ERS 


“ft*s good business to begin with Good Water 
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